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Stevenson,  William,  Jr.,  1828 


13 


MAirAGSR8-(Contiatt«4) 


Stewart,    Thomas     S.,     1842-1850^ 
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Trevor,  John  B.,  1832 
Troth,  Henry,  1837-1841 
Tryson,  George  W.,  1831-1833 
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Whitney,- George,  1858- 1860 
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WiLLLAMS,  Edward  H.,  1871-1872 
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1863 
Wilson,  Joseph  M.,  1869-1886 
Wilson,  O.  Howard,  1864-1869 
wolborn,  corneuus  a.,  1844-185o 
Wolf,  Otto  C,  1897- 
WooD,  Alan,  1845-1863 
Wood,  Samuel  R.,  1824- 1825 
Wood,  Walter,  1903- 
WooTTEN,  John  E.,  i860- 1862 
Yardley,  William,  Jr.,  1829 
Yeager,  Joseph,  1842 
Young,  Andrew,  1828-1830 
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GENERAL  INFORMATION  RELATING  TO  THE 

INSTITUTE'S  ACTIVITIES. 


Thk  Franklin  Institute  was  organized  in  the  year  1824  in  response  to 
a  demand  in  America  for  an  Institution  similar  to  that  founded  by  Count 
Rumford  in  1799  in  London.  The  founders  intended  it  not  only  as  an 
appropriate  inemorial  to  the  name  of  Franklin,  but  as  a  means  of  continuing 
for  all  time  a  work  which  throughout  his  long  life  he  perhaps  regarded  as 
his  best,  namely,  the  discovery  of  physical  and  natural  laws  and  their  applica- 
tion to  increase  the  well-being  and  comfort  of  mankind. 

The  hall  of  the  Institute  is  located  on  the  east  side  of  Seventh  Street, 
between  Market  and  Chestnut  Streets,  and  was  built  from  plans  furnished 
by  John  Haviland,  architect.  The  corner-stone  was  laid  with  appropriate 
Masonic  and  other  ceremonies,  on  the  eighth  day  of  June,  1825,  at  noon. 
The  funds  for  the  purchase  of  the  lot  and  the  erection  of  the  building  were 
provided  by  the  issue  of  a  building  loan,  which  was  freely  taken  by  members 
and  friends  of  the  enterprise,  and  has  long  since  been  repaid.  The  building 
was  completed,  and  the  Institute  took  possession  of  all  except  the  second 
floor  (which  was  occupied  by  the  United  States  Courts  until  1830),  in  1826. 
Upon  the  first  floor  are  located  the  lecture-room  (capable  of  accommodating 
about  300),  and  laboratories  and  offices.  The  second  floor  is  occupied  by  the 
library,  to  which  special  attention  is  paid  elsewhere.  The  third  floor  is  given 
up  entirely  to  the  use  of  the  School  of  Mechanic  Arts. 

THE  LIBRART. 

The  plan  of  the  founders  contemplated  "the  formation  of  a  library  of 
books  relating  to  science  and  the  useful  arts,  and  the  opening  of  a  reading- 
room  ; "  and,  accordingly,  in  1827  the  first  Committee  on  Library  was 
appointed. 

The  books  forming  the  nucleus  of  the  library  were  stored  in  the  residence 
of  a  member  of  the  committee  until  early  in  the  year  1829,  when  the  first 
reading  room  was  opened.  During  the  next  year  a  special  committee  of 
twenty  issued  an  appeal  for  books  and  contributions  of  money  in  aid  of  the 
library. 

The  founding  of  the  Journal,  in  1826,  by  opening  the  way  to  the  establish- 
ment of  exchange  relations  with  other  societies  and  with  the  leading  maga- 
zines and  periodicals  devoted  to  science  and  the  useful  arts,  proved  an 
invaluable  help  in  promoting  its  growth,  and  thus,  early,  gave  to  the  library 
the  distinctive  character  which  it  has  since  maintained.  From  the  nucleus 
formed  by  this  useful  agency  has  grown  a  reference  library  of  scientific 
literature,  in  some  branches  unique,  and,  in  extent  and  completeness,  second 
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I  to  none  in  the  United  States,  embracing  the  publications  of  the  principal 

.  scientific  and  technical  societies  of  the  world,  and  the  leading  periodicals 

,  devoted  to  science  and  the  arts. 

J  Several   of  the   foreign  governments    have   deposited   with   the   library 

complete  sets  of  their  patent  office  publications.  There  are  on  the  shelves 
for  reference  files  of  the  specifications  of  the  patent  office  of  Great  Britain 
since  the  year  1617,  of  France  since  1791,  of  Switzerland  since  1888,  of  the 

J  United  States  since  1790.     Abstracts  of  the  patents  granted  by  Germany, 

•  Russia,  Hungary  and  Austria  can  also  be  consulted. 

j  The  library  is  annually  enriched,  also,  by  the  gift  of  numerous  technical 

t  publications  of  a   miscellaneous  character   from   foreign  governments,   and 

from  States  and  municipal  authorities  and  corporations.  These  embrace 
publications  relating  to  public  works ;  official  reports  relating  to  geology,  the 
mining  and  metallurgical  industries,  agriculture,  public  health,  municipal 
engineering;  reports  of  railway  and  other  transportation  companies,  manu- 
facturing corporations,  etc. 
J  For  many  years  it  has  been  the  policy  of  this  committee  to  increase  the 

value  of  the  collection  as  a  library  of  reference,  and  to  this  end  it  has 
devoted  systematic  effort  to  the  task  of  completing  the  files  of  its  important 
serial  publications.  In  this  work,  the  committee,  with  the  substantial  assist- 
ance of  several  liberal  contributions  of  money  from  generous  friends  of  the 
Institute,  has  been  notably  successful. 

At  the  present  time  the  collection  consists  of  61,481  volumes  and  47.613 
pamphlets. 

To  inventors  and  manufacturers  seeking  for  information  respecting  the 
state  of  the  arts  and  manufactures,  the  extensive  collection  of  patent  literature 
which  the  library  places  at  their  disposal  is  indispensable,  and  the  library  is 
constantly  resorted  to  by  attorneys  and  their  clients  for  the  purpose  of 
consulting  these  volumes;  while,  to  the  professional  man  and  the  student, 
the  scientific  and  technical  serials  in  which  the  library  is  so  rich  are  no  less 
indispensable  as  an  aid  in  pursuing  their  investigation. 

THE  COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 

A  branch  of  the  Institute's  work,  which,  perhaps,  more  obviously  than 
any  other,  illustrates  the  spirit  which  animated  the  founders,  and  which  their 
successors  have  worthily  perpetuated  and  striven  to  improve  and  extend,  is- 
that  which  is  now  conducted  by  the  Committee  on  Science  and  the  Arts. 

One  of  the  things  that  was,  apparently,  uppermost  in  the  thoughts  of  the 
founders,  was  the  need — as  urgent  then  as  to-day — -felt  by  inventors  and 
discoverers,  of  some  competent,  trustworthy  and  impartial  body,  to  whom 
they  could  safely  appeal  for  advice,  and  on  whose  judgment  they  could  con- 
fidently rely  for  an  opinion,  as  to  the  usefulness  of  their  inventions  and 
discoveries. 

One  of  the  first  acts  of  the  Board  of  Managers  was  to  appoint  a  Board 
of  Examiners,  whose  duty  it  was  to  examine  and  make  report  upon  all  new 
and  useful  machines,  inventions  and  discoveries  submitted  to  them.     Sub- 
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sequently  the  name  of  the  Board  of  Examiners  was  changed  to  the  "  Com- 
mittee on  Inventions." 

This  organization  continued  in  existence  until  the  year  1834,  when,  by 
act  of  the  Institute,  it  was  abolished,  and  in  its  place  there  was  established 
the  "Committee  on  Science  and  the  Arts,"  with  enlarged  powers  and  a 
wider  field  of  labor.  A^  originally  constituted,  membership  in  this  com- 
mittee was  open  to  all  members  of  the  Institute  in  good  standing  who  chose 
to  enroll  their  names,  and  who,  by  thus  voluntarily  associating  themselves 
with  the  committee,  pledged  themselves  to  perform  the  duties  assigned  to 
them. 

Under  this  form  of  organization  the  committee  continued  for  more  than 
fifty  years,  and  its  usefulness  during  this  long  period  is  attested  by  its 
records,  containing  the  results  of  the  examination  of  a  great  number  of 
inventions,  and  of  its  investigations  of  many  subjects  of  importance  en- 
trusted to  it  by  the  Institute. 

In  the  year  1886,  the  Institute  adopted  an  amendment  to  its  by-laws,  by 
which  this  committee  was  re-organized  on  an  elective  basis,  thus  abolishing 
the  plan  of  voluntary  association  which  had  heretofore  been  a  distinguishing 
feature.  By  this  amendment  the  Institute  established  a  Committee  on 
Science  and  the  Arts,  to  be  composed  of  forty-five  members  of  the  Institute, 
to  be  chosen  at  the  annual  election  (fifteen  each  year),  and  "who  shall 
pledge  themselves  by  their  acceptance  of  membership  to  perform  such  duties 
as  may  devolve  upon  them,  and  to  sustain  by  their  labors  the  scientific 
character  of  the  Institute." 

Some  years  later  the  membership  of  the  committee  was  increased  from 
forty-five  to  sixty  and  by  a  provision  recently  adopted  the  members  are 
appointed  by  the  Board  of  Managers,  twenty  each  year. 

A  substantial  proof  of  the  value  of  this  committee's  work,  and  which 
should  be  highly  gratifying  to  every  member  of  the  Institute,  is  afforded  by 
the  action  of  the  Board  of  Directors  of  City  Trusts  in  availing  itself  of 
the  committee's  services  in  the  distribution  of  the  John  Scott  Legacy  Medal 
and  Premium,  "  to  ingenious  men  and  women  who  make  useful  inventions." 
The  committee  has  so  carefully  guarded  its  recommendations  of  this  award, 
which  bears  on  the  obverse  of  the  medal  the  inscription,  "  Awarded  by  the 
City  of  Philadelphia,"  that,  thus  far,  in  not  a  single  case,  has  the  Board  of 
City  Trusts,  to  whose  hands  the  city  has  confided  the  administration  of  the 
trust,  failed  to  approve  its  judgments. 

During  the  past  twenty  years  the  committee  has  investigated  over  900 
discoveries,  processes,  and  inventions. 

THE  JOUItNAL. 

The  publication  of  a  journal  for  the  diffusion  of  knowledge  on  all  sub- 
jects connected  with  science  and  the  useful  arts,  was  embraced  in  the  plan 
of  the  founders,  and  was  undertaken  shortly  after  the  organization  had  been 
effected.  This  publication  has  been  continued  without  interruption  to  the 
present  time,  and  has  proved  most  useful,  not  only  in  directly  promoting  the 
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of  die  Institiitc,  but  also  in  extending  the  sphere  of  its 

be  findts  of  its  local  habitation. 

ep  to  secnre  a  publication  was  taken  by  the  Institute  as  early 

hf  amBgaaaxt  with  C.  S.  Williams,  publisher,  a  magazine 

rir>  The  American  Mechanic^  Magazine,  and  which  had  been 

!r=i  m  Xcv  Yoric  at  the  beginning  of  that  year,  was  acquired  by 

P.  Jones,  who  had  recently  been  elected  professor  of  mechanics 

InstitntCL    At  the  outset  the  responsibility  of  this  venture 

ixen  assmned  by  Dr.  Jones,  after  he  had  received  assurances 

z£  a: ,  lue  oxsperatioo  and  support  from  the  members  of  the  Institute,  who 

in  its  success, 
of  the  new  publication,   which  was  issued  August   i, 
the  fact  that  **  shortly  will  be  published 

THE 
FRANKLIN  JOURNAL 

AND 

MECHANICS'  MAGAZINE, 
Under  the  Patronage 

OF  THE 

rraalSs  lastitate,  of  Uie  Sute  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts. 
Edited  hj  Dr.  Tbomas  P.  Jones,  Professor  of  Mechanics  in  the  Institute." 

The  object  of  The  Franklin  Journal,  as  defined  in  the  prospectus,  was, 
"to  diffuse  information  on  every  subject  connected  with  useful  arts." 

In  the  prospectus  of  The  Franklin  Journal  attention  is  called  to  the  fact 

that  it  was  intended  to  give  a  list  of  patented  inventions,  with  remarks  upon 

thdr  utility  and  originality.    This  proposition  was  literally  maintained  and 

continued  as  a  prominent  feature  of  the  Journal  to  the  close  of  1859,  save 

;  that  the  "Remarks,"  which  were  in  many  cases  of  the  greatest  value  to 

those  interested  in  the  progress  of  the  arts  and  manufactures,  were  discon- 
tinued on  the  death  of  Dr.  Jones.  His  accession  to  the  position  of  Super- 
intendent of  the  Patent  Office  naturally  caused  him  to  devote  special  atten- 
tion to  the  preservation  of  the  record  of  patents  in  the  pages  of  the  Journal. 
This  circumstance  has  since  proved  of  considerable  value  to  all  who  have 
need  to  refer  to  the  early  patents  of  the  United  States,  as  will  appear  from 
the  following  explanation: 

In  the  official  Patent  Office  publications,  issued  by  the  Government  prior 
to  the  year  1843,  the  publication  of  the  claims  was  omitted;  while,  for  a 
considerable  period  the  Journal  published  an  abstract  of  the  specifications 
and  the  claims  in  full.  The  Journal,  consequently,  is  the  only  source  at 
present  available  for  reference  to  the  specifications  and  claims  of  patents 
issued  by  the  United  States,  from  1828  to  1842,  inclusive.  The  Journal  can 
also  be  used,  in  place  of  the  official  publications,  as  a  source  of  reference  to 
the  patents  granted  during  the  period  1826^1859  in  which  the  patent  lists 
were  published  therein. 
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The  complete  file  of  the  Journal  embraces  The  Franklin  loumal,  iS26r 
1827,  and  the  Journal  of  the  Franklin  Institute,  1828  to  the  present  time, 
174  volumes  in  all. 

In  its  present  form,  the  Journal  is  an  octavo  of  about  100  pages.  It  is 
published  monthly,  the  twelve  impressions  being  divided  into  two  volumes 
yearly— January  to  June  and  July  to  December,  each  separately  paged,  and 
supplied  with  title-page  and  index. 

SCHOOL  OF  MECHANIC  ARTS. 

The  first  Board  of  Managers  of  the  Institute  provided  for  the  establish- 
ment of  a  standing  Committee  on  Instruction,  charged  with  the  duty  of 
directing  its  educational  work. 

This  committee  speedily  perfected  plans  for  systematic  instruction  by 
means  of  lectures  and  demonstrations.  Professorships  of  chemistry,  of 
natural  philosophy  and  mechanics,  and  of  architecture  were  established  and 
filled  by  the  election  of  capable  instructors. 

Provision  was  next  made  for  the  instruction  of  mechanics  and  appren- 
tices and  those  engaged  in  the  useful  trades,  and  in  1824  a  school  of  mechan- 
ical and  architectural  drawing  was  established.  This  experiment  seems  to 
have  been  crowned  with  complete  success;  and  the  managers  proceeded  to 
establish  another  school,  in  which  should  be  taught  "  all  the  useful  branches 
of  English  literature  and  the  ancient  and  modern  languages."  This  project 
was  realized  in  1826.  In  1827  over  three  hundred  scholars  were  upon  its 
roll.  It  was  the  model  upon  which  the  Central  High  School,  shortly  after- 
wards established  by  the  city  as  part  of  the  public  school  system,  was  pat- 
terned. With  the  organization  of  the  public  high  school,  that  of  the  Institute 
was  abandoned  as  unnecessary.  The  drawing  school,  however,  was  con- 
tinued, and  has  maintained  an  uninterrupted  existence  to  the  present.  Its 
leading  feature — that  of  training  pupils  for  actual  work  in  shop  and  office — 
has  always  been  rigorously  preserved,  and  at  the  present  time,  as  a  school 
for  mechanical  draughtsmen,  it  is  conceded,  by  those  best  qualified  to  judge, 
to  be  one  of  the  most  thorough  and  practical  of  any  in  the  country. 

About  fourteen  years  ago  classes  in  mathematics  were  established;  these 
later  became  a  part  of  the  school  of  machine  design.  Instruction  in  naval 
architecture  was  first  given  in  October,  1899. 

All  departments  of  instruction  have  recently  been  united  and  are  now 
known  as  the  School  of  Mechanic  Arts. 

LECTURES 

Have  always  occupied  a  prominent  place  in  the  scheme  of  the  Institute's 
work,  from  the  beginning  to  the  present. 

The  first  course  was  given  in  the  old  Academy  Building,  on  Fourth 
Street,  near  Arch,  owned  by  the  University  of  Pennsylvania,  the  use  of 
which  for  this  purpose  was  granted  by  the  trustees;  and  the  work  of  the 
professors  was  ably  supplemented  by  a  corps  of  volunteer  lecturers  from  the 
membership  of  the  Institute.    A  little  later,  the  Institute  rented  the  lower 
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floor  of  the  old  Carpenters'  Hall  for  this  purpose,  and  finally,  on  the  com- 
pletion and  occupancy  of  the  hall,  the  lectures  were  held  in  its  own  lecture 
room. 

For  many  years  the  lectures  were  of  the  nature  of  regular  courses  on 
architecture,  mechanics,  physics,  and  chemistry,  varied  of  course  from  year 
to  year,  but  following  generally  the  plan  of  graded  or  consecutive  instruction, 
as  in  schools  and  colleges.  This  system,  however,  though  for  a  long  period 
admirably  useful  in  meeting  the  needs  of  the  public,  was  found  in  time  to  be 
gradually  outgrowing  its  usefulness.  Lecture  courses  on  scientific  themes, 
which  for  years  had  been  practically  pre-empted  by  the  Franklin  Institute, 
in  time,  were  made  attractive  features  in  the  schools  and  colleges,  and  the 
popular  science  lecturer  became  a  conspicuous  figure  on  the  public  lecture 
platform.  And  so  it  came  about,  naturally,  that  the  Committee  on  Instruction 
found  it  advantageous  gradually  to  modify  its  plans  to  adapt  them  to  the 
changes  of  the  times.  Foi*  a  number  of  years,  accordingly,  the  character  of 
the  Institute  lectures  has  departed  widely  from  the  old-time  pattern.  The 
object  at  present  most  conspicuously  kept  in  view  in  the  selection  of  the 
lectures  is  to  give  the  members  of  the  Institute  the  advantage  of  having 
presented  to  them  the  hitest  advances  in  the  useful  arts  and  the  sciences 
bearing  thereon;  and,  to  this  end,  the  committee's  efforts  each  year  are 
directed  to  the  purpose  of  securing  the  services  of  men  of  eminence  in  their 
respective  fields  of  labor,  who  are  invited  to  select  their  own  themes.  Since 
its  foundation  the  Franklin  Institute  has  given  free  to  the  public  thousands 
of  lectures  by  distinguished  scientists  and  technologists  on  scientific  and 
technological  subjects  in  addition  to  numerous  popular  and  illustrated  ad- 
dresses on  subjects  of  immediate  interest  to  the  public  and  germane  to 
the  topics  of  the  day. 

MEETINGS. 

General  meetings  of  the  Institute's  entire  membership  are  held  once 
each  month,  except  during  the  summer.  At  these  meetings  great  inven- 
tions and  discoveries,  important  engineering  projects,  and  notable  achieve- 
ments in  all  fields  of  scientific  progress  are  presented,  exhibited  or  discussed. 
Many  of  the  epoch-making  inventions  have  been  shown  in  their  experi- 
mental stages  at  these  meetings — as  the  phonograph,  the  electric  light,  the 
typewriter,  liquid  air,  machine  telegraphy,  etc, 

EXHIBITIONS. 

As  a  means  of  promoting  the  mechanic  arts,  the  holding  of  exhibitions 
was  highly  favored  by  the  founders,  and  in  this  field  of  activity  the  Institute, 
for  many  years,  was  conspicuously  prominent. 

The  first  exhibition  of  American  manufactures  was  held  in  October, 
1824,  in  Carpenters'  Hall. 

This,  it  should  be  remembered  to  the  credit  of  the  Institute,  was  the 
first  of  the  kind  to  be  undertaken  in  this  country. 

The  exhibitions  of  the  Institute  were  held  yearly  or  biennially,  down  to 
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the  year  1858.  Many  of  the  earlier  events  took  place  in  the  old  Masonic 
Hall,  on  Chestnut  Street,  above  Seventh,  and  in  a  temporary  annex  thereto; 
and  the  more  recent  ones  in  the  one-time  famous  Museum  Building,  at 
Ninth  and  Sansom  Streets,  the  destruction  of  which  by  fire,  in  the  year  1850, 
made  it  necessary  for  the  managers,  for  several  years,  to  adapt  themselves 
to  less  desirable  quarters,  and  finally  to  discontinue  the  exhibitions  for  a 
time  for  want  of  a  centrally  located  building  suitable  for  the  purpose. 

In  the  year  1874  occurred  the  fiftieth  anniversary  of  the  Franklin  In- 
stitute, and  a  fortunate  circumstance  enabled  the  managers  to  signalize  the 
event  by  holding  an  exhibition,  which  proved  from  every  point  of  view  an 
eminently  successful  one.  The  circumstance  spoken  of  was  the  fact  that  the 
Pennsylvania  Railroad  Company  placed  at  the  service  of  the  Institute,  for 
exhibition  purposes,  the  old  building  at  Thirteenth  and  Market  Streets,  for 
many  years  occupied  as  a  freight  station. 

Over  268,000  visitors  attended  this  exhibition. 

Successful,  however,  as  was  the  exhibition  of  1874,  it  was  eclipsed  in 
brilliancy,  and  in  value  from  the  educational  and  technical  standpoint,  by 
that  of  1884,  which  will  ever  be  memorable  in  the  annals  of  the  Franklin 
Institute.  This  was  the  Electrical  Exhibition,  held  in  the  autumn  of  that 
year,  under  the  direction  of  the  Institute,  and  which  by  Act  of  Congress, 
approved  February  26,  1883,  was  made  international  in  character.  It  was  the 
first  exhibition  in  America  devoted  exclusively  to  the  electrical  arts. 

In  1885  the  Novelties  Exhibition  was  held  in  the  building  erepted  for 
the  electrical  exhibition. 

No  further  exhibitions  have  been  held  since  that  time,  though  the  In- 
stitute co-operated  with  the  Philadelphia  Museums  in  the  management  of 
the  National  Export  Exposition  of  1899. 


I 
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SOME  INSTANCES  OF  ITS  WORK. 

(CHRONOLOGICALLY  STATED.) 


1824.  It  held  the  first  Exhibition  of  American  Manufactures  in  Car- 
penters' Hall  on  October  18,  19,  20. 

Silver  medals  were  awarded  for  steel,  domestic  carpetings,  straw  and 
grass  bonnets,  etc. 

Classes  were  established  in  Chemistry,  Mechanics,  Natural  History, 
Architecture,  Mathematics,  and  Drawing. 

The  first  course  of  lectures  commenced  April  28  and  was  held  in  the 
Academy  Bifilding,  Fourth  Street  near  Arch. 

I  1826.    In  January  the  first  number  'of  The  Franklin  Journal  was  issued 

}  under  the  editorial  management  of  Dr.  Thomas  P.  Jones,  who  two  years 

i  later  became  Superintendent  of  the  United  States  Patent  Office. 

It  extended  its  educational  efforts  by  establishing  on  April  6th  a  High 
School,  in  which  Mathematics,  Drawing,  Geography,  History,  Latin,  Greek, 
French,^  Spanish  and  German  were  taught.  Three  hundred  and  four  pupils 
were  in  attendance  in  October. 

Thirty-four  thousand  visitors  attended  the  Institute's  Third  Industrial 
Exhibition  during  its  four  days'  progress. 

1827.  Select  Committee  on  Dry  Docks  made  a  lengthy  illustrated  report, 
giving  costs,  methods  of  operation,  etc. 

1829.  Committee  appointed  to  investigate  the  efficiency  of  moving  water 
as  a  motive  power  (water  wheel  experiments). 

1830.  Committee  appointed  to  inquire  into  causes  of  the  explosion  of 
steam  boilers. 

183 1.  Join  Committee  of  Franklin  Institute  and  American  Philosophical 
Society  first  began  systematic  meteorological  observations  in  aid  of  agri- 
cultural and  other  interests. 

1832.  Commission  appointed  to  examine  into  the  resources,  including 
agricultural,  of  Pennsylvania,  an  action  which  led  to  a  Geological  Survey 
of  the  State. 

Notable  paper  in  Journal  of  the  Franklin  Institute  by  Professor 
Walter  R,  Johnson  on  "  The  Strength  of  Steam  Boilers." 

The  Secretary  of  the  Treasury  of  the  United  States  requested  a  further 
extension  of  the  Institute's  inquiry  into  the  causes  of  the  explosion  of  steam 
boilers  to  include  the  prevention  of  steam  boiler  explosions. 

Committee  appointed  to  investigate  the  strength  of  materials.  This 
committee  devised  apparatus  of  various  forms  for  the  testing  of  metals, 
«team  boilers,  building  materials,  etc 
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The  Institute  was  requested  by  the  State  Legislature  to  examine  and 
report  upon  the  then  existing  system  of  weights  and  measures. 

1834.  The  Secretary  of  the  Commonwealth  of  Pennsylvania  presented 
the  thanks  of  the  State  for  the  report  on  weights  and  measures  received  from 
the  Institute. 

1837.  The  general  interest  created  by  the  Institute's  work  gave  rise  to 
a  movement  for  the  establishment  of  a  school  of  arts.  The  project  failed  at 
that  time,  but  resulted  later  in  the  founding  of  the  Department  of  Science  of 
the  University  of  Pennsylvania. 

1838.  The  report  of  the  Committee  on  Uniformity  of  Weights  and 
Measures  was  printed.  (The  present  laws  of  the  State  are  based  on  this 
report.) 

1839.  November  Journal  contained  full  translation  of  Daguerre's 
original  communication  to  the  French  Academy  describing  his  discoveries 
in  photography  (the  Daguerreotype). 

1840.  Professor  A.  D.  Bache's  report  on  education  in  Europe  appeared 
in  the  Joxjrnau  (This  report  was  made  for  use  in  connection  with  the 
organization  of  Girard  College.) 

1843.  The  Pennsylvania  Legislature  appropriated  $4000  to  be  devoted 
to  the  purchase  of  instruments  for  the  equipment  of  stations  throughout  the 
State  for  the  systematic  observation  and  collection  of  meteorological  facts; 
the  expenditure  being  left  in  the  hands  of  the  Institute. 

This  is  the  earliest  instance  on  record  of  the  appropriation,  in  any 
country,  of  public  funds  for  the  collection  of  facts  relating  to  the  weather. 

1850.  The  School  of  Design  for  Women  was  founded  by  the  Institute. 
Mrs.  Sarah  Peters,  first  Directress. 

1863.  Monthly  reports  on  Meteorological  Phenomena  at  Philadelphia 
were  published  in  the  Journal.     (These  were  continued  to  1869.) 

1864.  The  shape  and  proportion  of  screw  threads  used  in  machine 
construction  were  investigated  by  a  special  committee.  The  report  of  this 
committee  wsys  presented  in  1865  and  recommended  for  adoption  by  machine 
builders  throughout  the  United  States  a  uniform  and  simplified  system  of 
screw  threads. 

A  few  years  later  this  was  officially  adopted  by  the  Government,  and 
under  the  designation  of  the  "U.  S."  or  "Franklin  Institute  Standard"  is 
now  in  universal  use. 

1869.  Resolutions  passed  by  the  meeting  in  August  and  addressed  to 
Councils  suggested  an  exhibition  to  commemorate  the  hundredth  anniver- 
sary of  the  United  States  and  resulted  in  the  holding  of  the  Centennial 
Exhibition  of  1876. 

1872.    Committee  on  the  mode  of  determining  the  horsepower  of  steam 
boilers  published  its  report 
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1873.  The  Institute  approved  Professor  Lesley's  recommendation  of  a 
more  thorough  Geological  Survey  of  Pennsylvania,  and  asked  the  Legislature 
to  give  prompt  and  full  effect  to  the  same.  (The  beginning  of  the  Second 
Geological  Survey.) 

Committee  on  Conflagrations  and  Deaths  from  Petroleum  Used  in 
Lamps.  A  full  report  Resolutions  were  sent  to  the  Governor  and  Legis- 
lature, requesting  the  appointment  of  a  commission  to  investigate  the  sub- 
ject, determine  tests,  and  to  make  laws  relating  to  the  burning  of  oils  in 
lamps. 

1874.  Fiftieth  anniversary.  Held  great  industrial  exhibition  at  Thirteenth 
and  Market  Streets — ^the  site  of  the  Wanamaker  store. 

1875.  City  Councils  appropriated  money  for  the  expenses  of  an  expert 
commission  to  be  nominated  by  the  Franklin  Institute  and  to  act  in  con- 
junction with  the  Chief  Engineer  of  the  Water  Department.  To  this  com- 
mission was  referred  the  subject  of  the  present  and  future  water  supply  of 
Philadelphia. 

1876.  The  Pennsylvania  Museum  and  School  of  Industrial  Art  housed 
and  fostered  by  the  Institute. 

1884.  Without  Federal  or  State  aid  the  Institute  held  the  first  great 
International  Electrical  Exhibition. 

The  first  International  Conference  of  Electricians  was  held  during  the 
progress  of  the  exhibition. 

During  and  immediately  after  the  exhibition  the  most  complete  and 
extended  series  of  tests  attempted  to  that  time  were  made  to  determine 
the  characteristics  of  all  the  more  important  types  of  electrical  apparatus  and 
appliances  then  commercially  used. 

The  organization  of  The  American  Institute  of  Electrical  Engineers 
this  year  resulted  from  the  holding  of  the  Electrical  Exhibition  and  the 
International  Conference  of  Electricians  held  under  the  auspices  of  the 
Institute. 

1885.  Novelties  exhibition  held  in  the  buildings  erected  for  use  of  the 
electrical  exhibition. 

1887.  The  Institute  organized  the  Pennsylvania  State  Weather  Service. 
Voluntary  observers  made  regular  reports  on  the  weather  conditions  of  the 
State. 

An  appropriation  was  made  by  the  State  to  cover  cost  of  clerical  services 
and  printing.  The  service  was  in  operation  until  1891,  when  the  State  dis- 
continued the  appropriation. 

1890.  Joseph  M.  Wilson's  voluminous  report  on  schools,  with  particular 
reference  to  trade  schools,  appeared  in  the  Journal  of  the  Franklin- 
Institute  during  the  year.  (This  report  served  as  a  basis  for  the  organiza- 
tion of  the  Drexel  Institute.) 
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1897.  A  communication  from  the  Board  of  Health  of  the  City  of  Phila- 
delphia requested  the  Institute  to  appoint  a  committee  to  confer  with  the 
Board  of  Health  with  a  view  of  taking  action  to  abate  or  modify  the  smoke 
nuisance.    A  full  report  appeared  in  the  Journal. 

1899.  National  Export  Exposition  held  in  conjunction  with  the  Phila- 
delphia Museums. 

1901.  Resolutions  passed  to  promote  commerce  by  the  improvement  of 
waterways  and  approving  the  creation  of  the  Department  of  Commerce. 

1902,  The  metric  system  fully  discussed  at  the  monthly  meetings.  Reso- 
lutions  passed  petitioning  the  national  government  to  enact  such  laws  as 
will  ensure  its  proper  use. 

1906.  Resolutions  passed  urging  the  improvement  of  national  water- 
ways,  particularly  the  Chesapeake  and  Delaware  Canal. 
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to  none  in  the  United  States,  embracing  the  publications  of  the  principal 
scientific  and  technical  societies  of  the  world,  and  the  leading  periodicals 
devoted  to  science  and  the  arts. 

Several  of  the  foreign  governments  have  deposited  with  the  library 
complete  sets  of  their  patent  office  publications.  There  are  on  the  shelves 
for  reference  files  of  the  specifications  of  the  patent  office  of  Great  Britain 
since  the  year  1617,  of  France  since  1791,  of  Switzerland  since  1888,  of  the 
United  States  since  1790.  Abstracts  of  the  patents  granted  by  Germany, 
Russia,  Hungary  and  Austria  can  also  be  consulted. 

The  library  is  annually  enriched,  also,  by  the  gift  of  numerous  technical 
publications  of  a  miscellaneous  character  from  foreign  governments,  and 
from  States  and  municipal  authorities  and  corporations.  These  embrace 
publications  relating  to  public  works ;  official  reports  relating  to  geology,  the 
mining  and  metallurgical  industries,  agriculture,  public  health,  municipal 
engineering;  reports  of  railway  and  other  transportation  companies,  manu- 
facturing corporations,  etc. 

For  many  years  it  has  been  the  policy  of  this  committee  to  increase  the 
value  of  the  collection  as  a  library  of  reference,  and  to  this  end  it  has 
devoted  systematic  effort  to  the  task  of  completing  the  files  of  its  important 
serial  publications.  In  this  work,  the  committee,  with  the  substantial  assist- 
ance of  several  liberal  contributions  of  money  from  generous  friends  of  the 
Institute,  has  been  notably  successful. 

At  the  present  time  the  collection  consists  of  61,481  volumes  and  47.613 
pamphlets. 

To  inventors  and  manufacturers  seeking  for  information  respecting  the 
state  of  the  arts  and  manufactures,  the  extensive  collection  of  patent  literature 
which  the  library  places  at  their  disposal  is  indispensable,  and  the  library  is 
constantly  resorted  to  by  attorneys  and  their  clients  for  the  purpose  of 
consulting  these  volumes;  while,  to  the  professional  man  and  the  student, 
the  scientific  and  technical  serials  in  which  the  library  is  so  rich  are  no  less 
indispensable  as  an  aid  in  pursuing  their  investigation. 


THE  COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 

A  branch  of  the  Institute's  work,  which,  perhaps,  more  obviously  than 
any  other,  illustrates  the  spirit  which  animated  the  founders,  and  which  their 
successors  have  worthily  perpetuated  and  striven  to  improve  and  extend,  is- 
that  which  is  now  conducted  by  the  Committee  on  Science  and  the  Arts. 

One  of  the  things  that  was,  apparently,  uppermost  in  the  thoughts  of  the 
founders,  was  the  need — as  urgent  then  as  to-day — -felt  by  inventors  and 
discoverers,  of  some  competent,  trustworthy  and  impartial  body,  to  whom 
they  could  safely  appeal  for  advice,  and  on  whose  judgment  they  could  con- 
fidently rely  for  an  opinion,  as  to  the  usefulness  of  their  inventions  and 
discoveries. 

One  of  the  first  acts  of  the  Board  of  Managers  was  to  appoint  a  Board 
of  Examiners,  whose  duty  it  was  to  examine  and  make  report  upon  all  new 
and  useful  machines,  inventions  and  discoveries  submitted  to  them.     Sub- 
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sequently  the  name  of  the  Board  of  Examiners  was  changed  to  the  "Com- 
mittee on  Inventions." 

This  organization  continued  in  existence  until  the  year  1834,  when,  by 
act  of  the  Institute,  it  was  abolished,  and  in  its  place  there  was  established 
the  "Committee  on  Science  and  the  Arts,"  with  enlarged  powers  and  a 
wider  field  of  labor.  A^  originally  constituted,  membership  in  this  com- 
mittee was  open  to  all  members  of  the  Institute  in  good  standing  who  chose 
to  enroll  their  names,  and  who,  by  thus  voluntarily  associating  themselves 
with  the  committee,  pledged  themselves  to  perform  the  duties  assigned  to 
them. 

Under  this  form  of  organization  the  committee  continued  for  more  than 
fifty  years,  and  its  usefulness  during  this  long  period  is  attested  by  its 
records,  containing  the  results  of  the  examination  of  a  great  number  of 
inventions,  and  of  its  investigations  of  many  subjects  of  importance  en- 
trusted to  it  by  the  Institute. 

In  the  year  1886,  the  Institute  adopted  an  amendment  to  its  by-laws,  by 
which  this  committee  was  re-organized  on  an  elective  basis,  thus  abolishing 
the  plan  of  voluntary  association  which  had  heretofore  been  a  distinguishing 
feature.  By  this  amendment  the  Institute  established  a  Committee  on 
Science  and  the  Arts,  to  be  composed  of  forty-five  members  of  the  Institute, 
to  be  chosen  at  the  annual  election  (fifteen  each  year),  and  "who  shall 
pledge  themselves  by  their  acceptance  of  membership  to  perform  such  duties 
as  may  devolve  upon  them,  and  to  sustain  by  their  labors  the  scientific 
character  of  the  Institute." 

Some  years  later  the  membership  of  the  committee  was  increased  from 
forty-five  to  sixty  and  by  a  provision  recently  adopted  the  members  are 
appointed  by  the  Board  of  Managers,  twenty  each  year. 

A  substantial  proof  of  the  value  of  this  committee's  work,  and  which 
should  be  highly  gratifying  to  every  member  of  the  Institute,  is  afforded  by 
the  action  of  the  Board  of  Directors  of  City  Trusts  in  availing  itself  of 
the  committee's  services  in  the  distribution  of  the  John  Scott  Legacy  Medal 
and  Premium,  "  to  ingenious  men  and  women  who  make  useful  inventions." 
The  committee  has  so  carefully  guarded  its  recommendations  of  this  award, 
which  bears  on  the  obverse  of  the  medal  the  inscription,  "  Awarded  by  the 
City  of  Philadelphia,"  that,  thus  far,  in  not  a  single  case,  has  the  Board  of 
City  Trusts,  to  whose  hands  the  city  has  confided  the  administration  of  the 
trust,  failed  to  approve  its  judgments. 

During  the  past  twenty  years  the  committee  has  investigated  over  900 
discoveries,  processes,  and  inventions. 

THE  JOUItNAL. 

The  publication  of  a  journal  for  the  diffusion  of  knowledge  on  all  sub- 
jects connected  with  science  and  the  useful  arts,  was  embraced  in  the  plan 
of  the  founders,  and  was  undertaken  shortly  after  the  organization  had  been 
effected.  This  publication  has  been  continued  without  interruption  to  the 
present  time,  and  has  proved  most  useful,  not  only  in  directly  promoting  the 
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objects  of  the  Institute,  but  also  in  extending  the  sphere  of  its 
bcyood  the  limits  of  its  local  habitation. 

The  first  step  to  secure  a  publication  was  taken  by  the  Institute  as  early 
as  iftzs  when,  by  arrangement  with  C  S.  Williams,  publisher,  a  magazine 
bfciiiug  die  thie  The  American  Mechanics'  Magazine,  and  which  had  been 
foondcd  by  faim  in  New  York  at  the  beginning  of  that  year,  was  acquired  by 
Dr.  Tbomas  P.  Jcmes,  who  had  recently  been  elected  professor  of  mechanics 
in  Iht  Frankiin  Institute.  At  the  outset  the  responsibility  of  this  venture 
spears  to  hare  been  assumed  by  Dr.  Jones,  after  he  had  received  assurances 
of  active  oo-opcration  and  support  from  the  members  of  the  Institute,  who 
were  warmly  interested  in  its  success. 

The  piospectus  of  the  new  publication,  which  was  issued  August  i, 
iftzS  announced  the  fact  that  '*  shortly  will  be  published 

THE 
FRANKLIN  JOURNAL 

'  AND 

;  MECHANICS'  MAGAZINE, 

•  Under  the  Patronage 

OF  THE 


Fnsldin  Institute,  of  the  State  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts. 
Edited  by  Dr.  Thomas  P.  Jones.  Professor  of  Mechanics  in  the  Institute." 

The  object  of  The  Franklin  Journal,  as  defined  in  the  prospectus,  was, 
"to  diffuse  information  on  every  subject  connected  with  useful  arts." 

In  the  prospectus  of  The  Franklin  Journal  attention  is  called  to  the  fact 
that  it  was  intended  to  give  a  list  of  patented  inventions,  with  remarks  upon 
their  utility  and  originality.  This  proposition  was  literally  maintained  and 
continued  as  a  prominent  feature  of  the  Journal  to  the  close  of  1859,  save 
that  the  "Remarks,"  which  were  in  many  cases  of  the  greatest  value  to 
those  interested  in  the  progress  of  the  arts  and  manufactures,  were  discon- 
tinued on  the  death  of  Dr.  Jones.  His  accession  to  the  position  of  Super- 
intendent of  the  Patent  Office  naturally  caused  him  to  devote  special  atten- 
tion to  the  preservation  of  the  record  of  patents  in  the  pages  of  the  Journal, 
This  circumstance  has  since  proved  of  considerable  value  to  all  who  have 
need  to  refer  to  the  early  patents  of  the  United  States,  as  will  appear  from 
the  following  explanation: 

In  the  official  Patent  Office  publications,  issued  by  the  Government  prior 
to  the  year  1843,  the  publication  of  the  claims  was  omitted;  while,  for  a 
considerable  period  the  Journal  published  an  abstract  of  the  specifications 
and  the  claims  in  full.  The  Journal,  consequently,  is  the  only  source  at 
present  available  for  reference  to  the  specifications  and  claims  of  patents 
issued  by  the  United  States,  from  1828  to  1842,  inclusive.  The  Journal  can 
also  be  used,  in  place  of  the  official  publications,  as  a  source  of  reference  to 
the  patents  granted  during  the  period  1826-1859  in  which  the  patent  lists 
were  published  therein. 
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The  complete  file  of  the  Journal  embraces  The  Franklin  Journal,  i826r- 
1827,  and  the  Journal  of  the  Franklin  Institute,  1828  to  the  present  time, 
174  volumes  in  all. 

In  its  present  form,  the  Journal  is  an  octavo  of  about  100  pages.  It  is 
published  monthly,  the  twelve  impressions  being  divided  into  two  volumes 
yearly— January  to  June  and  July  to  December,  each  separately  paged,  and 
supplied  with  title-page  and  index. 

SCHOOL  OF  MECHANIC  ARTS. 

The  first  Board  of  Managers  of  the  Institute  provided  for  the  establish- 
ment of  a  standing  Committee  on  Instruction,  charged  with  the  duty  of 
directing  its  educational  work. 

This  committee  speedily  perfected  plans  for  systematic  instruction  by 
means  of  lectures  and  demonstrations.  Professorships  of  chemistry,  of 
natural  philosophy  and  mechanics,  and  of  architecture  were  established  and 
filled  by  the  election  of  capable  instructors. 

Provision  was  next  made  for  the  instruction  of  mechanics  and  appren- 
tices and  those  engaged  in  the  useful  trades,  and  in  1824  a  school  of  mechan- 
ical and  architectural  drawing  was  established.  This  experiment  seems  to 
have  been  crowned  with  complete  success;  and  the  managers  proceeded  to 
establish  another  school,  in  which  should  be  taught  "  all  the  useful  branches 
of  English  literature  and  the  ancient  and  modern  languages."  This  project 
was  realized  in  1826.  In  1827  over  three  hundred  scholars  were  upon  its 
roll.  It  was  the  model  upon  which  the  Central  High  School,  shortly  after- 
wards established  by  the  city  as  part  of  the  public  school  system,  was  pat- 
terned. With  the  organization  of  the  public  high  school,  that  of  the  Institute 
was  abandoned  as  unnecessary.  The  drawing  school,  however,  was  con- 
tinued, and  has  maintained  an  uninterrupted  existence  to  the  present.  Its 
leading  feature — that  of  training  pupils  for  actual  work  in  shop  and  office — 
has  always  been  rigorously  preserved,  and  at  the  present  time,  as  a  school 
for  mechanical  draughtsmen,  it  is  conceded,  by  those  best  qualified  to  judge, 
to  be  one  of  the  most  thorough  and  practical  of  any  in  the  country. 

About  fourteen  years  ago  classes  in  mathematics  were  established;  these 
later  became  a  part  of  the  school  of  machine  design.  Instruction  in  naval 
architecture  was  first  given  in  October,  1899- 

All  departments  of  instruction  have  recently  been  united  and  are  now 
known  as  the  School  of  Mechanic  Arts. 

LECTURES 

Have  always  occupied  a  prominent  place  in  the  scheme  of  the  Institute's 
work,  from  the  beginning  to  the  present. 

The  first  course  was  given  in  the  old  Academy  Building,  on  Fourth 
Street,  near  Arch,  owned  by  the  University  of  Pennsylvania,  the  use  of 
which  for  this  purpose  was  granted  by  the  trustees;  and  the  work  of  the 
professors  was  ably  supplemented  by  a  corps  of  volunteer  lecturers  from  the 
membership  of  the  Institute.    A  little  later,  the  Institute  rented  the  lower 
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floor  of  the  old  Carpenters'  Hall  for  this  purpose,  and  finally,  on  the  com- 
pietion  and  occupancy  of  the  hall,  the  lectures  were  held  in  its  own  lecture 


^  For  many  years  the  lectures  were  of  the  nature  of  regular  courses  on 

arcfaitcctare,  mechanics,  physics,  and  chemistry,  varied  of  course  from  year 

to  year,  but  following  generally  the  plan  of  graded  or  consecutive  instruction, 

I  as  in  schools  and  colleges.    This  system,  however,  though  for  a  long  period 

admirably  useful  in  meeting  the  needs  of  the  public,  was  found  in  time  to  be 

gradually  outgrowing  its  usefulness.     Lecture  courses  on  scientific  themes, 

j  which  for  years  had  been  practically  pre-empted  by  the  Franklin  Institute, 

?  in  time,  were  made  attractive  features  in  the  schools  and  colleges,  and  the 

popular  science  lecturer  became  a  conspicuous  figure  on  the  public  lecture 

platform.    And  so  it  came  about,  naturally,  that  the  Committee  on  Instruction 

found  it  advantageous  gradually  to  modify  its  plans  to  adapt  them  to  the 

changes  of  the  times.    Foi*  a  number  of  years,  accordingly,  the  character  of 

the  Institute  lectures  has  departed  widely  from  the  old-time  pattern.    The 

^  object  at  present  most  conspicuously  kept  in  view  in  the  selection  of  the 

I  lectures  is  to  give  the  members  of  the  Institute  the  advantage  of  having 

j  presented  to  them  the  hitest  advances  in  the  useful  arts  and  the  sciences 

I  bearing  thereon ;    and,  to  this  end,  the  committee's  efforts  each  year  are 

directed  to  the  purpose  of  securing  the  services  of  men  of  eminence  in  their 
respective  fields  of  labor,  who  are  invited  to  select  their  own  themes.  Since 
its  foundation  the  Franklin  Institute  has  given  free  to  the  public  thousands 
of  lectures  by  distinguished  scientists  and  technologists  on  scientific  and 
technological  subjects  in  addition  to  numerous  popular  and  illustrated  ad- 
dresses on  subjects  of  immediate  interest  to  the  public  and  germane  to 
the  topics  of  the  day. 


MEETINGS. 

General  meetings  of  the  Institute's  entire  membership  are  held  once 
each  month,  except  during  the  summer.  At  these  meetings  great  inven- 
tions and  discoveries,  important  engineering  projects,  and  notable  achieve- 
ments in  all  fields  of  scientific  progress  are  presented,  exhibited  or  discussed. 
Many  of  the  epoch-making  inventions  have  been  shown  in  their  experi- 
mental stages  at  these  meetings — as  the  phonograph,  the  electric  light,  the 
typewriter,  liquid  air,  machine  telegraphy,  etc. 

EXHXBrriONS. 

As  a  means  of  promoting  the  mechanic  arts,  the  holding  of  exhibitions 
was  highly  favored  by  the  founders,  and  in  this  field  of  activity  the  Institute, 
for  many  years,  was  conspicuously  prominent. 

The  first  exhibition  of  American  manufactures  was  held  in  October, 
1824,  in  Carpenters*  Hall. 

This,  it  should  be  remembered  to  the  credit  of  the  Institute,  was  the 
first  of  the  kind  to  be  undertaken  in  this  country. 

The  exhibitions  of  the  Institute  were  held  yearly  or  biennially,  down  to 
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^  • 
the  year  1858.  Many  of  the  earlier  events  took  place  in  the  old  Masonic 
Hall,  on  Chestnut  Street,  above  Seventh,  and  in  a  temporary  annex  thereto; 
and  the  more  recent  ones  in  the  one-time  famous  Museum  Building,  at 
.Ninth  and  Sansom  Streets,  the  destruction  of  which  by  fire,  in  the  year  1850, 
made  it  necessary  for  the  managers,  for  several  years,  to  adapt  themselves 
to  less  desirable  quarters,  and  finally  to  discontinue  the  exhibitions  for  a 
time  for  want  of  a  centrally  located  building  suitable  for  the  purpose. 

In  the  year  1874  occurred  the  fiftieth  anniversary  of  the  Franklin  In- 
stitute, and  a  fortunate  circumstance  enabled  the  managers  to  signalize  the 
event  by  holding  an  exhibition,  which  proved  from  every  point  of  view  an 
eminently  successful  one.  The  circumstance  spoken  of  was  the  fact  that  the 
Pennsylvania  Railroad  Company  placed  at  the  service  of  the  Institute,  for 
exhibition  purposes,  the  old  building  at  Thirteenth  and  Market  Streets,  for 
many  years  occupied  as  a  freight  station. 

Over  268,000  visitors  attended  this  exhibition. 

Successful,  however,  as  was  the  exhibition  of  1874,  it  was  eclipsed  in 
brilliancy,  and  in  value  from  the  educational  and  technical  standpoint,  by 
that  of  1884,  which  will  ever  be  memorable  in  the  annals  of  the  Franklin 
Institute.  This  was  the  Electrical  Exhibition,  held  in  the  autumn  of  that 
year,  under  the  direction  of  the  Institute,  and  which  by  Act  of  Congress, 
approved  February  26,  1883,  was  made  international  in  character.  It  was  the 
first  exhibition  in  America  devoted  exclusively  to  the  electrical  arts. 

In  1885  the  Novelties  Exhibition  was  held  in  the  building  erected  for 
the  electrical  exhibition. 

No  further  exhibitions  have  been  held  since  that  time,  though  the  In- 
stitute co-operated  with  the  Philadelphia  Museums  in  the  management  of 
the  National  Export  Exposition  of  1899. 


SOME  INSTANCES  OF  ITS  WORK. 

(CHRONOLOGICALLY  STATED.) 


J. 


1824.  It  held  the  first  Exhibition  of  American  Manufactures  in  Car- 
penters' Hall  on  October  18,  19,  20. 

Silver  medals  were  awarded  for  steel,  domestic  carpetings,  straw  and 
grass  bonnets,  etc. 

Classes  were  established  in  Chemistry,  Mechanics,  Natural  History, 
Architecture,  Mathematics,  and  Drawing. 

The  first  course  of  lectures  commenced  April  28  and  was  held  in  the 
Academy  Bifilding,  Fourth  Street  near  Arch. 

1826.  In  January  the  first  number  'of  The  Franklin  Journal  was  issued 
under  the  editorial  management  of  Dr.  Thomas  P.  Jones,  who  two  years 
later  became  Superintendent  of  the  United  States  Patent  Office. 

It  extended  its  educational  efforts  by  establishing  on  April  6th  a  High 
School,  in  which  Mathematics,  Drawing,  Geography,  History,  Latin,  Greek, 
French,'' Spanish  and  German  were  taught.  Three  hundred  and  four  pupils 
were  in  attendance  in  October. 

Thirty-four  thousand  visitors  attended  the  Institute's  Third  Industrial 
Exhibition  during  its  four  days'  progress. 

1827.  Select  Committee  on  Dry  Docks  made  a  lengthy  illustrated  report, 
giving  costs,  methods  of  operation,  etc. 

1829.  Committee  appointed  to  investigate  the  efficiency  of  moving  water 
as  a  motive  power  (water  wheel  experiments). 

1830.  Committee  appointed  to  inquire  into  causes  of  the  explosion  of 
steam  boilers. 

183 1.  Join  Committee  of  Franklin  Institute  and  American  Philosophical 
Society  first  began  systematic  meteorological  observations  in  aid  of  agri- 
cultural and  other  interests. 

1832.  Commission  appointed  to  examine  into  the  resources,  including 
agricultural,  of  Pennsylvania,  an  action  which  led  to  a  Geological  Survey 
of  the  State. 

Notable  paper  in  Journal  of  the  Franklin  Institute  by  Professor 
Walter  R.  Johnson  on  "  The  Strength  of  Steam  Boilers." 

The  Secretary  of  the  Treasury  of  the  United  States  requested  a  further 
extension  of  the  Institute's  inquiry  into  the  causes  of  the  explosion  of  steam 
boilers  to  include  the  prevention  of  steam  boiler  explosions. 

Committee  appointed  to  investigate  the  strength  of  materials.  This 
committee  devised  apparatus  of  various  forms  for  the  testing  of  metals, 
steam  boilers,  building  materials,  etc 
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The  Institute  was  requested  by  the  State  Legislature  to  examine  and 
report  upon  the  then  existing  system  of  weights  and  measures. 

1834.  The  Secretary  of  the  Commonwealth  of  Pennsylvania  presented 
the  thanks  of  the  State  for  the  report  on  weights  and  measures  received  from 
the  Institute. 

1837.  The  general  interest  created  by  the  Institute's  work  gave  rise  to 
a  movement  for  the  establishment  of  a  school  of  arts.  The  project  failed  at 
that  time,  but  resulted  later  in  the  founding  of  the  Department  of  Science  of 
the  University  of  Pennsylvania. 

1838.  The  report  of  the  Committee  on  Uniformity  of  Weights  and 
Measures  was  printed.  (The  present  laws  of  the  State  are  based  on  this 
report.) 

1839.  November  Journal  contained  full  translation  of  Daguerre*s 
original  communication  to  the  French  Academy  describing  his  discoveries 
in  photography  (the  Daguerreotype). 

1840.  Professor  A.  D.  Bache's  report  on  education  in  Europe  appeared 
in  the  Journal.  (This  report  was  made  for  use  in  connection  with  the 
organization  of  Girard  College.) 

1843.  The  Pennsylvania  Legislature  appropriated  $4000  to  be  devoted 
to  the  purchase  of  instruments  for  the  equipment  of  stations  throughout  the 
State  for  the  systematic  observation  and  collection  of  meteorological  facts; 
the  expenditure  being  left  in  the  hands  of  the  Institute. 

This  is  the  earliest  instance  on  record  of  the  appropriation,  in  any 
country,  of  public  funds  for  the  collection  of  facts  relating  to  the  weather. 

1850.  The  School  of  Design  for  Women  was  founded  by  the  Institute. 
Mrs.  Sarah  Peters,  first  Directress. 

1863.  Monthly  reports  on  Meteorological  Phenomena  at  Philadelphia 
were  published  in  the  Journal.     (These  were  continued  to  1869.) 

1864.  The  shape  and  proportion  of  screw  threads  used  in  machine 
construction  were  investigated  by  a  special  committee.  The  report  of  this 
committee  ws^s  presented  in  1865  and  recommended  for  adoption  by  machine 
builders  throughout  the  United  States  a  uniform  and  simplified  system  of 
screw  threads. 

A  few  years  later  this  was  officially  ddopted  by  the  Government,  and 
under  the  designation  of  the  "  U.  S."  or  "  Franklin  Institute  Standard  "  is 
tiow  in  universal  use. 

1869.  Resolutions  passed  by  the  meeting  in  August  and  addressed  to 
Councils  suggested  an  exhibition  to  commemorate  the  hundredth  anniver- 
sary of  the  United  States  and  resulted  in  the  holding  of  the  Centennial 
Exhibition  of  1876. 

1872.  Committee  on  the  mode  of  determining  the  horsepower  of  steam 
boilers  published  its  report 
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i$73-  The  Institute  approved  Professor  Lesley's  recommendation  of  a 
tlkoroog^  Geological  Survey  of  Pennsylvania,  and  asked  the  Legislature 
to  give  prompt  and  full  e£Fect  to  the  same.  (The  beginning  of  the  Second 
Geoiqgical  Survey.) 

Coaunittee  on  Conflagrations  and  Deaths  from  Petroleum  Used  in 
Lamps.  A  full  report  Resolutions  were  sent  to  the  Governor  and  Legis- 
lature; requesting  the  appointment  of  a  commission  to  investigate  the  sub- 
ject, determine  tests,  amd  to  make  laws  relating  to  the  burning  of  oils  in 
buys 

1874.  Fiftieth  anniversary.  Held  great  industrial  exhibition  at  Thirteenth 
and  Market  Streets — the  site  of  the  Wanamaker  store. 

1875*  Oty  Councils  appropriated  money  for  the  expenses  of  an  expert 
oommission  to  be  nominated  by  the  Franklin  Institute  and  to  act  in  con- 
junction with  the  Chief  Engineer  of  the  Water  Department.  To  this  com- 
mission was  referred  the  subject  of  the  present  and  future  water  supply  of 
Philadelphia. 

1876.  The  Pennsylvania  Museum  and  School  of  Industrial  Art  housed 
and  fostered  by  the  Institute. 

1884.  Without  Federal  or  State  aid  the  Institute  held  the  first  great 
International  Electrical  Exhibition. 

The  first  International  Conference  of  Electricians  was  held  during  the 
progress  of  the  exhibition. 

During  and  immediately  after  the  exhibition  the  most  complete  and 
extended  series  of  tests  attempted  to  that  time  were  made  to  determine 
the  characteristics  of  all  the  more  important  types  of  electrical  apparatus  and 
appliances  then  commercially  used. 

The  organization  of  The  American  Institute  of  Electrical  Engineers 
this  year  resulted  from  the  holding  of  the  Electrical  Exhibition  and  the 
International  Conference  of  Electricians  held  under  the  auspices  of  the 
Institute. 

1885.  Novelties  exhibition  held  in  the  buildings  erected  for  use  of  the 
electrical  exhibition. 

1887.  The  Institute  organized  the  Pennsylvania  State  Weather  Service. 
Voluntary  observers  made  regular  reports  on  the  weather  conditions  of  the 
State. 

An  appropriation  was  made  by  the  State  to  cover  cost  of  clerical  services 
and  printing.  The  service  was  in  operation  until  1891,  when  the  State  dis- 
continued the  appropriation. 

1890.  Joseph  M.  Wilson's  voluminous  report  on  schools,  with  particular 
reference  to  trade  schools,  appeared  in  the  Journal  of  the  Franklin 
Institute  during  the  year.  (This  report  served  as  a  basis  for  the  organiza- 
tion of  the  Drexel  Institute.) 
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1897.  A  communication  from  the  Board  of  Health  of  the  City  of  Phila- 
delphia requested  the  Institute  to  appoint  a  committee  to  confer  with  the 
Board  of  Health  with  a  view  of  taking  action  to  abate  or  modify  the  smoke 
nuisance.    A  full  report  appeared  in  the  Journal. 

1899.  National  Export  Exposition  held  in  conjunction  with  the  Phila- 
delphia Museums. 

1901.  Resolutions  passed  to  promote  commerce  by  the  improvement  of 
waterways  and  approving  the  creation  of  the  Department  of  Commerce. 

1902.  The  metric  system  fully  discussed  at  the  monthly  meetings.  Reso- 
lutions passed  petitioning  the  national  government  to  enact  such  laws  as 
will  ensure  its  proper  use. 

1906.  Resolutions  passed  urging  the  improvement  of  national  water- 
ways, particularly  the  Chesapeake  and  Delaware  Canal. 


CHARTER  AND  BY-LAWS. 
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OF  THE  STATE  OF  PENNSYLVANIA  FOR  THE  PROMOTION   OF  THE   MECHANIC  ARTS. 

An  Act  to  amend  and  alter  the  Act  incorporating  The  Franklin  Institute 
of  the  State  of  Pennsylvania  for  the  promotion  of  the  Mechanic  Arts. 

Whereas,  The  Act  approved  March  thirtieth,  one  thousand  eight  hundred 
and  twenty-four,  incorporating  The  Franklin  Institute  of  the  State  of  Penn- 
sylvania, for  the  promotion  of  the  Mechanic  Arts,  has  been  found  insufficient 
and  inconvenient  for  accomplishing  the  objects  of  said  corporation,  and  the 
said  corporation  has  applied  for  alteration  and  amendment  thereof. 

Section  i.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  G>mmonwealth  of  Pennsylvania,  in  General  Assembly  met,  and  it  is 
hereby  enacted  by  the  authority  of  the  same,  that  the  present  members  of 
said  corporation,  and  all  such  persons  as  may  hereafter  become  members 
thereof,  shall  be,  and  are  hereby  created,  a  body  politic  and  corporate  by 
the  name  of  "  The  Franklin  Institute  of  the  State  of  Pennsylvania  for 
THE  Promotion  of  the  Mechanic  Arts,"  and  shall  have  perpetual  succession, 
be  able  to  sue  and  be  sued,  to  plead  and  be  impleaded,  to  have  and  use  a 
common  seal,  and  the  same  to  break,  alter  and  renew  at  pleasure,  and  shall 
be  able  to  take,  hold,  purchase  and  enjoy  such  real  and  other  estates  of  any 
nature  or  kind  whatsoever  as  they  may  obtain  by  purchase,  devise,  bequest 
or  gift,  and  the  same  at  their  pleasure  to  sell,  lease,  mortgage,  pledge,  en- 
cumber, or  dispose  of  as  they  may  deem  proper  or  convenient  for  promoting 
the  objects  of  the  said  corporation;  and  the  said  corporation  shall  have  the 
like  power  over  any  real  estate  or  other  estates  now  owned  or  held  by  them ; 
provided,  that  the  clear  yearly  value  of  the  real  estate  at  any  time  held  by 
them  shall  not  exceed  ten  thousand  dollars. 

Sec.  2.  That  it  shall  be  lawful  for  the  said  corporation  to  raise  funds 
for  the  payment  of  its  present  indebtedness,  and  for  all  other  purposes  of 
the  said  corporation,  to  create  and  sell  such  number  of  shares  of  stock,  at 
ten  dollars  each,  as  may  be  deemed  proper  to  represent  the  estates  of  the 
said  corporation,  and  the  certificates  of  such  stock  shall  be  in  such  form,  be 
transferable  in  such  manner,  subject  to  such  payments,  and  entitle  the  holder 
thereof  to  such  privileges,  as  the  said  corporation  may,  by  its  By-Laws  in 
reference  to  such  stock,  grant  and  direct. 

Sec.  3.  The  object  of  the  said  corporation  shall  be  the  promotion  and 
encouragement  of  manufactures  and  the  mechanical  and  useful  arts,  by  the 
establishment  of  lectures  on  the  sciences  connected  with  them,  by  the 
formation  of  cabinets  of  models,  minerals,  machines,  materials  and  products, 
by  exhibitions  and  premiums,  by  a  library  and  by  all  such  measures  as  they 
may  judge  expedient. 
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Sec.  4.  The  members  of  the  said  corporation  shall  consist  of  manu- 
facturers, mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts, 
and  of  such  stockholders  in  said  corporation  as  may,  by  the  By-Laws,  be 
entitled  to  the  privileges  of  members;  and  every  member  shall  pay  such 
sum  for  an  annual  or  life  subscription  as  the  By-Laws  of  said  corporation 
may  require;  and  honorary  and  corresponding  members  may  be  elected  at 
such  times,  and  in  such  a  way,  and  with  such  privileges  as  said  corporation 
may  deem  expedient. 

Sec.  5.  The  said  corporation  shall  be  managed  in  such  way,  and  by 
such  number  of  officers,  managers  and  other  persons  as  the  By-Laws  may 
prescribe,  and  the  powers  and  functions  of  such  officers,  managers  or  other 
persons,  the  rights  and  duties  of  members,  the  manner  of  their  election,  and 
the  causes  which  may  justify  their  expulsion  or  suspension,  and  all  other 
concerns  of  the  said  corporation,  shall  be  fixed  and  regulated  by  its  By-Laws, 
which  By-Laws  shall  be  adopted  by  said  corporation  at  the  first  monthly 
meeting  after  the  acceptance  of  this  amended  Charter,  and  said  By-Laws 
shall  be  altered  and  amended  only  in  the  manner  provided  in  said  By-Laws 
as  then  adopted. 

Sec.  6.  So  much  of  the  Act  to  which  this  is  a  supplement  as  is  incon- 
sistent herewith  is  repealed. 

Office  of  the  Secretary  of  the  Commonwealth  of  Pennsylvania, 

April  25th,  1864. 
I  certify  that  the  foregoing  bill  passed  both  branches  of  the  Legislature, 
and  received  the  signature  of  the  Governor  on  this  day.    As  witness  my  hand 
the  day  and  the  year  above  written. 

(Signed.)  Eli  Slifer,  Secretary  of  the  Commonwealth. 


by-laws 

Article  L — Trustees. 


Section  i.  All  Real  and  Personal  Estate  of  the  Institute  which  may 
hereafter  be  acquired  by  voluntary  subscription  or  devise,  bequest,  donation, 
or  in  any  way  other  than  through  its  own  earnings  or  by  investment  of  its 
own  funds,  saving  where  the  donors  shall  expressly  provide  to  the  con- 
trary, shall  be  taken  as  acquired  upon  the  condition  that  the  same  shall  be 
vested  in  a  Board  of  Trustees,  who  shall  be  appointed  in  the  manner  here- 
inafter indicated.  Unless  the  title  to  such  property  shall  be  directly  vested 
in  said  Board  of  Trustees  by  the  donors,  the  Institute,  by  deed  attested  by 
the  President  and  Secretary,  which  they  are  hereby  authorized  to  execute 
and  deliver,  shall  forthwith  convey  the  same  to  said  Trustees,  who  shall  hold 
it  in  trust  for  the  purposes  specifically  designated  by  the  donors ;  or,  if  there 
shall  be  no  specific  designation,  for  the  benefit  of  the  Institute  in  the  way 
and  manner  hereinafter  provided,  so  that  the  same  shall  not,  in  any  event, 
be  liable  for  the  debts  of  the  Institute. 
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Sec.  2.  Said  Board  of  Trustees  shall  be  composed  of  seven  (7)  members, 
originally  elected  by  the  Board  of  Managers  on  its  own  nomination. 

Vacancies,  as  they  occur,  shall  be  filled  by  election  by  the  Board  of 
Managers  from  nominations  made  by  the  remaining  Trustees  to  a  stated 
meeting  of  the  Board  of  Managers  at  least  one  month  prior  to  the  election ; 
the  Board  of  Managers  to  have  the  right  to  reject  any  nominations  not 
satisfactory  to  them. 

The  remaining  members  of  the  Board  of  Trustees,  whenever  at  any  time 
it  shall  be  deemed  necessary  so  to  do,  shall  have  power  to  assign  and  convey 
the  property  held  by  them,  so  as  to  vest  the  title  thereto  in  themselves  and 
their  successors. 

Sec.  3.  Said  Trustees  shall  have  full  power  and  authority,  from  time  to 
time,  to  assign,  sell  and  dispose  of  any  property,  real  and  personal,  by  them 
held,  unless  there  shall  be  some  direction  by  the  donors  to  the  contrary,  and 
shall  have  power  to  convey  the  same  without  purchasers  being  obliged  to 
see  to  the  application  of  the  purchase  moneys,  when  authorized  so  to  do  by  a 
vote  of  two-thirds  (^)  of  the  members  present  at  any  regular  or  special 
meeting  of  the  Board  of  Managers;  provided,  that  they  shall  not  be  obliged 
to  sell  or  convey  unless  a  majority  of  their  own  Board  shall  also  approve. 

Sec  4.  Said  Trustees  shall  not  be  confined  to  legal  investments,  but 
shall  have  full  power  to  invest  in  any  real  property,  improvements  and 
alterations,  and  in  any  securities,  other  than  shares  of  stock,  or  unusual 
personal  obligations,  which  to  them  may  seem  advisable. 

Sec.  5.  Said  Trustees  shall  have  power  to  appoint  agents  to  act  for 
them,  and  for  the  acts  of  such  agents  they  shall  not  be  personally  responsible 
where  they  have  exercised  ordinary  prudence  in  selecting  them. 

Sec.  6.  Said  Trustees  shall  have  power  to  carry  into  effect  any  special 
trusts  upon  which  any  property  may  be  held  by  them.  They  shall  pay  out  all 
necessary  and  proper  costs,  charges  and  expenses,  and  from  time  to  time 
shall  pay  over  the  net  income  to  the  Board  of  Managers,  to  be  applied  by 
them  to  the  uses  of  the  Institute  in  accordance  with  the  terms  of  the  trusts 
from  which  the  income  is  derived. 

The  principal  and  interest  of  all  trust  funds  shall  not  be  liable  for  debts 
of  the  Institute  but  shall  be  devoted  to  its  continuance  and  preservation. 

Sec.  7.  At  the  annual  meeting  of  the  Board  of  Managers  in  each  year, 
said  Board  of  Trustees  shall  present  report  of  their  proceedings  and  a 
detailed  statement  of  their  receipts  and  expenditures  for  the  year.  An 
approval  of  such  account  shall  be  final  and  conclusive,  and  shall  bar  any 
right  to  demand  any  other  or  further  accounting. 

Sec  8.  The  Board  of  Trustees,  at  a  meeting  of  the  members  of  the 
Institute,  called  after  three  (3)  months'  special  notice,  at  which  the  holders 
of  nine-tenths  (Vio)  of  the  whole  outstanding  shares  of  stock  shall  vote 
affirmatively,  may  convey  all  property,  real  and  personal,  in  them  vested,  to 
the  Institute,  free  and  clear  of  all  trusts ;  provided,  that  there  be  no  specific 
trusts  violated  by  such  conveyance,  and  that  all  the  members  of  said  Board, 
as  the  same  shall  then  be  constituted,  shall  approve  of  such  conveyance. 


THE  FRANKLIN  INSTITUTE  29 

Article  II. — Stock. 

Section  i.  The  Real  and  Personal  Estates  of  the  Institute  as  held  upon 
the  First  day  of  January,  One  Thousand  Eight  Hundred  and  Eighty-one, 
shall  be  valued  at  One  Hundred  Thousand  Dollars,  and  shall  be  represented 
by  Ten  Thousand  Shares  of  Stock  of  the  par  value  of  Ten  Dollars  each. 
Said  shares  shall  be  divided  into  two  classes,  viz.: — 

First  Class. — Shares  not  registered  for  use :  on  which  no  annual  payment 
shall  be  charged  or  collected,  and  the  holders  thereof  shall  not  have  the 
privileges  of  members  of  the  Institute,  but  may,  if  of  legal  age,  vote  at  any 
annual  election  for  officers,  managers  and  auditors,  upon  the  payment  of 
One  Dollar  upon  each  share  of  stock  on  which  they  may  desire  to  vote; 
provided,  however,  such  shares  have  been  held  by  the  same  person  at  least 
three  months  before  such  election. 

Shares  of  the  First  Class  may  be  converted  into  shares  of  the  Second 
Class  at  the  pleasure  of  the  owners,  provided  the  transfer  be  approved  by 
the  Board  of  Managers;  but,  when  once  so  convertecl,  they  shall  always 
continue  in  the  Second  Class. 

Second  Class. — Shares  registered  for  use:  on  which  Twelve  Dollars 
per  annum  shall  be  due  and  payable  from  resident  members  in  advance  on 
the  first  day  of  October  in  each  year,  except  as  hereinafter  provided. 

Non-resident  holders  of  Second  Class  Stock  shall  pay  an  annual  fee  of 
Five  Dollars. 

Sec.  2.  The  holders  of  Second  Class  stock  shall  be  entitled  to  the  use 
of  the  library,  lectures  and  reading-room;  and,  if  of  legal  age,  to  all 
other,  privileges  of  membership  in  the  Institute,  so  long  as  they  make  the 
annual  payment  in  advance ;  and  shall,  on  the  payment  of  One  Dollar  there- 
for, be  entitled  to  a  Certificate  of  Membership. 

Sec.  3.  If  the  annual  dues  for  two  successive  years  remain  unpaid  at 
the  expiration  of  two  and  a  half  years  on  any  share  of  stock  of  the 
Second  .Class,  such  share  shall  then  become  forfeited  to  the  Institute;  but 
such  forfeiture  may  be  remitted  by  a  unanimous  vote  of  the  Board  of 
Managers. 

Sec.  4.  Stock  of  the  Second  Class  may  be  held  in  trust  for  persons  not 
of  legal  age,  and  shall  be  liable  to  the  payment  of  only  one-half  the  annual 
fees  due  upon  stock  of  Second  Class  held  by  persons  of  legal  age;  provided, 
that  when  such  minors  arrive  at  legal  age,  new  certificates,  subject  to  the 
full  annual  contribution,  shall  issue  on  pa3rment  of  the  customary  fee. 

Sec.  5.  Certificates  for  the  First  Class  stock  may  be  issued  for  any 
number  of  shares  in  a  single  certificate;  but  every  certificate  ior  the  Second 
Class  shall  be  for  one  share  only. 

Sec.  6.  No  share  of  stock  in  the  Second  Class  shall  be  transferred  until 
all  arrearages  and  fines  are  paid,  and  all  books  and  tickets  returned,  and  the 
transfer  approved  by  the  Board  of  Managers. 

Sec.  7.  All  certificates  of  stock  shall  be  signed  by  the  President  and 
Secretary ;  shall  be  issued  by  the  Actuary,  and  shall  be  transferable  only  on 
the  books  of  the  Institute  by  the  owner,  or  his  legal  representative,  on  the 
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surrender  of  the  old  certificate,  and  of  a  fee  of  twenty-five  cents  for  each 
certificate. 

Sec.  8.  All  subscriptions  to  stock  shall  be  approved  by  the  Board  of 
Managers  before  the  certificate  can  be  issued. 

Sec.  9.  The  shares  of  stock  obtained  by  the  Institute  by  legacies,  dona- 
tions or  forfeiture,  shall  at  once  be  cancelled. 

Article  III. — Members. 

Section  i.  The  members  of  the  Institute  shall  consist  of  manufacturers, 
mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts,  and  they  may 
be  either  annual  contributors,  associate  members,  life  members,  permanent 
members,  holders  of  Second  Class  stock,  honorary  or  corresponding  members. 

Sec.  2.  The  privileges  of  membership,  other  than  associate  membership, 
in  the  Institute  shall  extend  only  to  persons  of  legal  age  who  are  not  in 
arrears  and  who  shall  have  signed  the  Charter  and  By-Laws. 

Sec.  3.  Annual  contributors  shall  pay  yearly  dues  of  Fifteen  I>ollars ; 
shall  be  entitled  to  all  of  the  privileges  of  the  Institute,  and  shall  be  eligible 
to  any  office  or  to  membership  upon  any  committee. 

Sec.  4.  Non-resident  annual  contributors  shall  pay  an  entrance  fee  of 
Five  Dollars  and  annual  dues  of  Five  Dollars. 

Sec.  5.  Associate  members  shall  be  over  seventeen  and  under  twenty- 
five  years  of  age.  They  shall  have  the  right  to  attend  all  meetings  of  the 
Institute,  use  the  library,  receive  the  Journal  and  serve  upon  committees, 
but  they  shall  not  have  the  right  to  vote  or  to  hold  office.  They  shall  pay 
annual  dues  of  Five  Dollars.  The  term  of  an  associate  member  shall  be 
limited  by  the  age  of  twenty-five  years,  after  which  he  shall  become  an  annual 
contributor  with  the  dues  and  privileges  of  that  class  and  he  shall  be  duly 
notified  of  the  transfer. 

Sec.  6.  Annual  contributors  whether  resident,  non-resident  or  associate 
members  shall  be  elected  by  the  Board  of  Managers. 

Sec.  7.  Honorary  and  Corresponding  Members  shall  be  nominated  by 
the  Board  of  Managers,  and  shall  require  for  their  election  four-fifths  of 
the  votes  of  the  members  present,  at  any  meeting  of  the  Institute  at  which 
their  nomination  may  be  acted  upon.     They  shall  pay  no  dues. 

Sec.  8.  Life  members,  whose  membership  shall  not  be  transferable,  may 
be  elected  by  the  Board  of  Managers  upon  the  payment  of  Two  Hundred 
Dollars  in  any  one  year. 

Non-resident  Life  members  may  be  elected  in  the  same  way  upon  pay- 
ment of  Seventy-five  Dollars  in  any  one  year. 

Sec.  9.  A  permanent  membership,  which  may  be  transferred  by  will  or 
otherwise,  subject  to  the  approval  of  the  Board  of  Managers,  may  be 
granted  by  the  Board  of  Managers  to  any  one  who  shall  contribute  to  the 
Institute  for  that  purpose  the  sum  of  One  Thousand  Dollars  in  any  one  year. 

Sec.  10.  Non-resident  members  shall  be  those  who  reside  permanently 
at  a  distance  not  less  than  twenty-five  miles  from  Philadelphia.  Transfers 
of  membership  from  the  resident  to  non-resident  class  may  be  granted  by 
the  Board  of  Managers  at  its  discretion  in  cases  of  temporary  absence  of 
a  member  from  the  city  for  a  period  of  not  less  than  one  year. 
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Sec.  II.  Members  shall  be  entitled  to  a  Certificate  of  Membership  on 
payment  of  One  Dollar. 

Sec.  12.  Resignations  of  membership  shall  be  made  to  the  Board  of 
Managers  in  writing,  but  shall  not  be  accepted  until  all  dues,  fines,  and 
arrears  of  dues  and  current  dues  at  the  annual  rate  up  to  the  date  of 
resignation,  shall  have  been  paid,  and  books  and  tickets  returned. 

Article  IV. — Payments  of  Dues. 

Section  i.  The  annual  payment  of  fees  for  membership  shall  be  due  and 
payable  on  the  first  of  October  in  each  year,  in  advance;  but  all  members 
elected  after  the  31st  of  January  in  each  year  shall  pay,  in  advance,  the 
proportionate  amount  of  the  annual  dues  for  the  remaining  months  of  the 
Institute  year. 

Sec.  2.  Any  member  whose  dues  are  more  than  three  months  in  arrears 
shall  be  notified  by  the  Actuary.  Should  such  dues  not  be  paid  when  they 
become  six  months  in  arrears,  the  privileges  of  membership  shall  by  that 
fact  be  suspended.  When  nine  months  in  arrears  such  member  shall  be 
again  notified,  and  if  such  dues  become  one  year  in  arrears,  the  said  member 
shall  by  that  fact  forfeit  all  connection  with  the  Institute.  The  Board  of 
Managers,  however,  may,  for  cause  by  it  deemed  sufficient,  extend  the  time 
for  payment  and  for  the  application  of  these  penalties. 

The  Board  of  Managers  may,  for  sufficient  cause,  temporarily  excuse 
from  payment  of  annual  dues  any  member  who  from  ill  health,  advanced  age 
or  other  good  reason  assigned,  is  unable  to  pay  such  dues ;  and  the  Board  may 
remit  the  whole  or  part  of  the  dues  in  arrears  or  accept  in  lieu  thereof 
service  or  material  contributed  to  the  Institute.     . 

Sec.  3.  Every  person  admitted  to  membership  in  the  Institute  shall  be 
considered  as  liable  for  the  payment  of  dues  until  he  shall  have  resigned, 
been  dropped  or  have  been  relieved  therefrom  by  the  Board  of  Managers. 

Sec.  4.  The  annual  dues  from  contributing  members  may  be  applied  to 
the  current  expenses  of  the  Institute,  but  all  moneys  received  from  life  and 
permanent  membership  shall  be  vested  in  the  Board  of  Trustees,  the  income 
therefrom  only  to  be  applied  to  the  maintenance  fund. 

Article  V. — Officers. 

The  officers  shall  be  a  President,  three  Vice-Presidents,  a  Secretary,  a 
Treasurer,  and  twenty-five  Managers.  A  majority  of  the  Managers  shall  be 
persons  directly  interested  in  industrial  pursuits. 

Article  VI. — Election  of  Officers. 

Section  i.  An  election  for  officers  shall  be  held  on  the  third  Wednesday 
in  January  in  each  year.  At  this  election  the  President  and  the  Treasurer 
shall  be  elected  to  serve  one  year,  and  one  Vice-President,  and  eight  Mana- 
gers, shall  be  elected  to  serve  for  three  years;  provided,  that  the  officers 
now  elected  or  who  may  hereafter  be  elected,  shall  continue  to  serve  until 
their  successors  be  elected. 
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2L    They  shall  keep  regular  minutes  of  their  proceedings,  which 
daB  be  open  at  all  times  to  inspection  by  members  of  the  Institute. 

Sec  3.    They  shall  present,  at  the  annual  meeting  of  the  Institute,  a 
report  of  their  proceedings   and   of   the   condition   of   the   affairs   of   the 


Sec:  4.    They  shall  hold  stated  meetings  once  in  each  month.     They 
ibaB  dect  their  own  officers,  except  the  chairman,  who  shall  be  the  Presi- 
dent of  the  Institute,  or  in  his  absence,  as  provided  for  in  Article  VII,  and 
shall  be  at  liberty  to  make  by-laws  for  their  own  regulation  not  inconsistent 
I  with  the  Charter,  or  with  the  By-Laws  of  the  Institute.     Seven  of  their 

members  shall  constitute  a  quorum. 

Sec  5.    All  vacancies  in  the  Board  of  Managers  shall  be  filled  by  an 
election  at  the  next  stated  meeting  of  the  Institute. 


Article  XI. — Audits. 

The  accounts  of  the  Treasurer  and  Board  of  Trustees  shall  be  audited 
at  least  once  a  year  by  certified  public  accountants,  who  shall  report  to  the 
Board  of  Alanagers. 

Article  XII. — Committees  of  the  Institute. 

Section  i.  There  shall  be  the  following  Standing  Committees,  each  to 
consist  of  ten  members,  to  be  appointed  by  the  President,  at  the  first  meeting 
after  the  annual  election,  who  may  be  aided  in  his  choice  by  nominations 
made  at  the  annual  meeting.  All  members  notified  of  their  appointment  to 
any  committee,  if  they  do  not  decline  before  the  next  stated  meeting,  shall 
be  considered  members  thereof: — 

1.  On  the  Library. 

2.  On  the  Museum. 

3.  On  Meetings. 

Sec.  2.  There  shall  be  a  Committee  on  Science  and  the  Arts,  consisting 
of  sixty  members  of  the  Institute,  who  shall  pledge  themselves  by  their 
acceptance  of  membership  to  perform  such  duties  as  may  devolve  upon  them 
and  to  sustain  by  their  labors  the  scientific  character  of  the  Institute. 

They  shall  be  elected  by  the  Board  of  Managers  at  its  stated  meeting  on 
the  fourth  Wednesday  of  January,  twenty  members  being  elected  each  year 
to  serve  for  three  years. 

The  Secretary  shall  report  to  the  Board  of  Managers  at  said  meeting 
the  number  of  vacancies  on  the  Committee  from  any  cause,  and  the  names 
of  those  whose  terms  expire  that  year,  together  with  the  record  of  their 
attendance  at  meetings  of  the  Committee,  and  a  brief  summary  of  their 
participation  in  the  work  of  the  Committee  and  its  sub-committees.  Vacancies 
occurring  during  any  years  may  be  filled  by  the  Committee  itself  by  election  of 
members  to  serve  until  the  following  January. 

Within  one  month  after  the  Annual  Election,  the  Committee  shall  hold 
a  meeting  at  which  it  shall  elect  a  Chairman  for  the  current  year. 

It  shall  be  the  duty  of  the  Committee  to  investigate  and  report  upon  any 
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subject  referred  to  it  by  a  vote  of  the  Institute,  or  any  Section  thereof,  and 
at  its  discretion  to  investigate  other  subjects  on  application. 

Applications  for  the  examination  of  any  subject  shall  be  made  to  the 
Committee,  either  by  recommendation  of  the  Institute,  or  any  Section  thereof, 
or  by  requests  from  inventors  or  others,  under  the  regulations  of  the 
Committee. 

It  shall  also  be  the  duty  of  the  Committee  to  make  or  recommend  the 
award  of  medals  and  other  forms  of  recognition  established  by,  or  in  charge 
of,  the  Institute. 

Sub-committees  to  examine  any  subject  shall  be  appointed  by  the  Chair- 
man of  the  General  Committee  from  its  membership,  but  they  may  include  a 
minority  of  persons  who  are  not  members  of  the  General  Committee  or  of 
the  Institute,  but  whose  expert  services  are  desired  in  the  examination. 

Reports  of  sub-committees  shall  be  made  to  the  General  Committee  in 
writing. 

Final  action  on  a  report  conferring  or  recommending  an  award  shall 
not  be  taken  by  the  General  Committee  except  at  the  second  of  two  suc- 
cessive stated  meetings  at  which  it  has  been  read  and  been  open  for  dis- 
cussion and  amendment 

A  quorum  for  final  action  upon  a  report  conferring  or  recommending 
an  award  shall  consist  of  not  less  than  fifteen  members,  and  when  such 
report  is  adopted  it  shall  be  accepted  as  the  decision  of  the  Institute. 

Reports  when  issued  after  final  adoption  shall  set  forth  that  they  are  the 
action  of  the  Franklin  Institute  by  its  Committee  on  Science  and  the  Arts. 
They  shall  be  signed  by  the  President  and  the  Secretary  of  the  Institute  and 
by  the  Chairman  of  the  Committee;  and  the  seal  of  the  Institute  shall  be 
affixed  thereto.  The  Committee  may  provide  that  such  reports  shall  also  be 
signed  by  the  members  of  the  respective  sub-committees  who  made  the  in- 
vestigations and  prepared  the  reports. 

The  Chairman  of  the  Committee  shall  submit  to  the  stated  meetings  of 
the  Board  of  Managers  in  October,  December,  February,  April,  and  June  of 
each  year,  a  report  of  the  number  of  investigations  pending  before  the 
Committee,  the  number  disposed  of  since  the  last  report,  with  the  action 
taken  or  award  made  in  each  case,  and  the  number  and  nature  of  new 
investigations  undertaken  since  the  last  report,  and  sucn  other  information 
as  to  the  work  of  the  Committee  as  the  Board  of  Managers  may  require. 

He  shall  also  report  to  the  stated  meetings  of  the  Institute  such  recent 
action  of  the  Committee  as  he  may  deem  of  interest. 

At  the  request  of  the  Committee  on  Publications,  and  to  make  an 
adopted  report  more  suitable  for  the  use  in  the  Journal  of  the  Institute,  the 
sub-commitjtee  that  prepared  the  report  shall  have  authority  to  amplify  or 
abridge  it  without  in  any  way  changing  its  meaning  or  recommendation  for 
award;  but  the  fact  of  such  modification  must  be  stated  as  a  note  at  the 
beginning  of  its  publication  in  the  Journal. 

Sec.  3.  Each  committee  named  in  the  first  and  second  sections  shall 
choose  a  chairman  at  its  first  meeting  after  its  appointment 

Record  of  their  proceedings  shall  be  kept  by  the  Secretary.  They  shaJ* 
report  to  the  Institute,  and  when  required  to  the  Board  of  Managers. 
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They  shall  be  governed  by  such  rules,  not  inconsistent  with  these  By- 
Laws,  as  may  be  adopted  by  them  respectively. 

The  Committees  on  the  Library,  on  Meetings,  and  on  Science  and  the 
Arts,  shall  meet  at  least  once  in  each  month,  except  in  July  and  August 

Sec.  4.  No  bills  for  expenses  incurred  by  committees  shall  be  paid 
unless  approved  by  the  Committees  which  incurred  them. 

Article  XIII. — Meetings. 

SEcnoN  I.  The  Institute  shall  hold  stated  meetings  on  the  third 
Wednesday  of  each  month,  except  in  June,  July,  August,  and  September. 
That  on  the  third  Wednesday  in  January  of  each  year  shall  be  the  annual 
meeting. 

Sec  2.  Special  meetings  shall  be  called  by  order  of  the  President,  upon 
request  of  the  Board  of  Managers,  or  the  written  application  of  twelve 
members  of  the  Institute.     Fifteen  members  shall  constitute  a  quorum. 

Article  XIV. — Order  of  Business, 

Section  i.  The  stated  meetings  of  the  Institute  shall  be  held  at  the 
hour  of  8  o'clock  p.m. 

Sec  2.    The  order  shall  be  as  follows: 

1.  Reading  of  the  Minutes. 

2.  Reports  from  the  Board  of  Managers. 

3.  Reports  from  the  Standing  Committees^  etc. 
(i).  On  the  Library. 

(2}.  On  the  Museum. 

(3).  On  Meetings. 

(4).  On  Science  and  the  Arts. 

4.  Reports  from  Special  Committees. 

5.  The  paper  announced  for  the  evening. 
6l  The  Secretary's  report 

7.  Deferred  business. 

8.  Consideration  of  new  business. 

Sec  3.  At  the  annual  meeting,  the  tellers'  report  may  be  received  and 
read  by  the  Secretary  immediately  after  the  conclusion  of  any  number  of  the 
order  of  business. 

Sec  4.  The  order  of  business  may  be  altered  for  any  meeting  by  a  vote 
of  two-thirds  of  the  members  present  thereat. 

Article  XV. — Rules, 

The  Institute,  at  its  meetings,  shall  be  governed  by  Roberts'  Rules  of 
Order. 

Article  XVI. — Organization  and  Government  of  Sections. 

Section  i.  For  the  promotion  and  encouragement  of  manufactures  and 
the  mechanic  arts,  as  well  as  of  the  sciences  connected  with  them,  members 
of  the  Institute  may  form  sections  and  hold  meetings  in  such  rooms  as  may 
be  provided  for  them  by  the  Board  of  Managers.     These  sections  shall  be 
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constituted  as  hereinafter  provided,  and  shall  have  precedence  in  the  order 
of  their  formation. 

Sec.  2.  Any  number  of  members,  not  less  than  twelve,  may  constitute 
a  section. 

Sec  3.  Members  desiring  to  form  a  section  shall  make  written  ap- 
plication to  that  effect  to  the  Committee  on  Sectional  Arrangements,  which 
committee  shall  report  such  applications  to  the  Board  of  Managers. 

If  the  application  shall  be  approved  by  the  Board  of  Managers,  the 
section  shall  be  established  and  the  names  of  the  petitioners  shall  be  recorded 
on  the  minutes  as  the  founders  of  that  section,  and  shall  be  reported  by 
the  Board  of  Managers  to  the  Institute  at  its  next  meeting.  Whenever  the 
petitioners  shall  have  organized,  they  shall  report  such  organization,  with 
the  names  of  their  officers,  to  the  Committee  on  Sectional  Arrangements. 
But  if  they  shall  fail  to  organize  such  section  within  six  months  after  the 
date  of  said  approval,  or  if  an  established  section  shall  fail  to  make  a  report 
of  its  proceedings  to  the  committee  during  any  period  of  twelve  months,  it 
shall  be  the  duty  of  the  Committee  on  Sectional  Arrangements  to  inform  the 
Board  of  Managers,  which  may  thereupon  declare  that  such  section  is 
extinct. 

Sec.  4.  All  members  of  the  Institute  shall  have  the  privilege  of  en- 
rolling themselves,  without  payment  of  additional  fees,  as  members  of  any 
of  the  sections  which  are  now,  or  which  may  hereafter  be,  established  in 
conformity  with  these  By-Laws,  and  such  enrollments  shall  be  reported 
from  month  to  month  to  the  secretaries  of  the  sections  designated;  but  no 
person  shall  be.  entitled  to  any  of  the  privileges  of  any  of  the  sections  who 
has  not  complied  with  the  condition  of  Article  III  of  these  By-Laws. 

Sec.  5.  Each  section  shall  submit  to  the  Committee  on  Sectional 
Arrangements  prior  to  the  stated  meetings  of  the  Board  of  Managers  in 
December  of  each  year,  an  estimate  of  moneys  it  will  require  for  the  ensuing 
year,  and  such  estimate  the  Committee  on  Sectional  Arrangements  shall 
transmit,  with  its  recommendation,  to  the  Board  at  its  stated  meeting  in 
December. 

Sec.  6.  Each  section  shall  elect  its  own  officers  and  make  its  own  by- 
laws, not  inconsistent  with  the  Charter  and  By-Laws  of  the  Institute.  The 
Institute  shall  not  be  responsible  for  bills  contracted  by  any  section  in  con- 
formity with  the  conditions  prescribed  in  Section  4  of  Article  XII  of  the 
By-Laws  ijplating  to  committees,  nor  in  any  event  for  a  sum  greater  in  any 
one  year  than  the  amount  appropriated  by  the  Board  of  Managers  for  the 
service  of  the  section  for  that  year. 

Sec.  7.  All  requisitions  for  supplies  shall  be  made  by  order  upon  the 
Actuary  of  the  Institute. 

Sec.  8.  The  books,  papers,  apparatus,  specimens,  models,  and  all  other 
collections  of  each  section,  shall  be  the  property  of  the  Institute,  held  for 
the  use  of  that  section.  Donations  of  objects  or  books  to  or  for  any  section, 
shall  be  received  and  reported  to  the  Committee  on  Sectional  Arrangements, 
and  by  this  committee  to  the  Board  of  Managers,  as  donations  to  the  In- 
stitute for  the  use  of  that  section. 
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Sec  9.  Each  section  shall  determine,  subject  to  the  approval  of  the 
Board  of  Managers,  the  times  of  its  stated  meetings. 

Sec.  la  Papers  read  and  lectures  delivered  before  any  section  and 
approved  by  the  same,  shall  be  referred  to  the  Committee  on  Publications 
of  the  Institute,  and  if  accepted  by  them,  shall  be  published  in  the  Journal 
of  the  Institute. 

Sec.  II.  Societies  now  existing,  or  which  may  hereafter  be  founded, 
for  the  consideration  of  any  subjects  clearly  within  the  scope  of  the  Franklin 
Institute,  and  which  societies  may  desire  to  unite  with  the  Franklin  In- 
stitute as  sections,  shall  furnish  a  list  of  such  of  their  members  as  have 
declared  their  willingness  to  become  members  of  the  Institute,  to  the 
Committee  on  Sectional  Arrangements,  which  committee  shall  transmit  the 
same,  with  its  recommendation,  to  the  Board  of  Managers. 

Sec.  12.  On  all  points  not  herein  provided  for,  each  section  shall  be 
governed  by  the  Charter,  By-Ljiws  and  usages  of  the  Institute. 

Article  XVII. — Amendments. 

Proposals  for  amendments  to  these  By-Laws  shall  be  presented  in  writ- 
^gt  signed  by  two  members  in  good  standing,  at  any  stated  meeting  of  the 
Institute.  By  a  majority  vote  of  the  members  present  at  this  meeting  they 
may  be  considered,  amended,  referred,  postponed,  rejected,  or  ordered  to 
be  voted  upon  at  the  date  of  the  next  stated  meeting,  until  which  time  they 
shall  be  posted  at  the  Institute.  The  final  vote  upon  amendments  shall  be 
by  ballot,  and  if  two-thirds  of  the  votes  cast  are  in  favor  of  any  proposed 
amendment,  it  shall  be  declared  adopted;  except  that  amendments  to 
Article  II,  relating  to  capital  stock,  must  (subsequently)  be  ratified  by  a 
majority  of  the  stock  represented  at  a  meeting  specially  called  for  this 
purpose. 

BT-LAWS  OF  THE  BOARD  OF  MANAGERS 

(As  Amended  June  8,  1910.) 

Section  i.  Officers. — The  President  of  the  Institute,  or,  in  his  absence, 
the  Vice-President,  in  order  of  seniority  of  election,  or  in  the  absence  of 
both,  a  member  elected  pro  tempore,  shall  preside  at  all  meetings  of  the 
Board.    Records  of  its  proceedings  shall  be  kept  by  the  Actuary. 

Sec.  2.  Meetings. — ^The  Board  shall  hold  a  meeting  for  the  purpose  of 
organizing,  electing  a  Secretary,  and  a  Committee  on  Science  and  the  Arts; 
and  appointing  an  Actuary,  Standing  Committees,  etc.,  on  the  fourth  Wednes- 
day in  January,  and  regular  meetings  on  the  second  Wednesday  of  each 
month,  at  3.30  o'clock  p.m. 

Sec.  3.  Special  meetings  may  be  called  by  the  President  at  his  discre- 
tion, and  shall  be  called  on  written  request  of  five  members  of  the  Board. 
In  case  of  his  absence  or  refusal  to  act,  such  special  meeting  shall  be  called 
by  the  Actuary. 

Sec  4.  Actuary. — ^An  Actuary  shall  be  appointed  by  the  Board  at  th^ir 
first  meeting  after  the  annual  election.     He  shall  keep  a  correct  record  of 
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their  proceedings;  keep  a  roll  of  the  members,  and  note  their  attendance 
thereon;  give  notice  of  all  meetings  of  the  Board,  and  of  committees, 
delivered  at  least  two  days  prior  to  the  day  of  meeting;  act  as  Secretary 
of  the  following  Standing  Committees  of  the  Board:  on  Election  and 
Resignation  of  Members;  on  Stocks  and  Finance;  on  Exhibitions;  on  En- 
dowment. He  shall  notify  all  committees  of  the  Board  of  their  appoint- 
ment. He  shall  collect  and  receive  all  moneys  due  to  the  Institute,  and 
hand  them  over  to  the  Treasurer;  shall  act  as  agent  of  the  JoxmNAL  of  the 
Institute,  and  shall  transact  such  o^her  business  of  the  Institute  as  the  Board 
shall  direct.  In  all  matters  he  shall  be  subject  to  the  direction  and  control 
of  the  Board,  and  he  shall  receive  such  yearly  compensation  as  they  may 
determine. 

Sec.  5.  Secretary. — The  Secretary  of  the  Institute  chall  be  ex  officio  a 
member  of  and  act  as  secretary  of  the  following  Standing  Committees  of 
the  Board:  on  Instruction;  on  Publications;  on  Sectional  Arrangements; 
Executive. 

Sec.  6.  Resignations.— -KW  resignations  by  members  of  the  Board,  after 
acceptance  thereof,  shall  be  reported  to  the  Institute  at  its  next  stated 
meeting. 

Members  who  have  not  attended  six  regular  meetings  prior  to  the  stated 
meeting  of  the  Institute  in  December,  shall  be  reported  thereat  as  having 
resigned,  unless  it  be  unanimously  voted  by  the  Board,  at  its  stated  meeting 
in  December,  that  such  member  has  been  absent  for  suflficient  reason. 

Sec.  7.  Standing  Committees. — ^The  following  Standing  Committees, 
consisting  of  five  members  each,  shall  be  appointed  by  the  President  and 
approved  by  the  Board: 

I.  On  Instruction.  2.  On  Election  and  Resignation  of  Members.  3.  On 
Stocks  and  Finance.  4.  On  Publications.  5.  On  Exhibitions.  6.  On  Sec- 
tional Arrangements.     7.  On  Endowment.     8.  Executive. 

It  shall  be  the  duty  of  the  Executive  Committee  to  make  to  the  Board 
such  recommendation  as  it  may  deem  advisable,  but  in  the  absence  of  specific 
delegation  of  authority,  it  shall  have  no  power  to  act  on  behalf  of  the  Board. 

It  shall  be  the  duty  of  all  the  committees  to  keep  regular  minutes  of 
their  proceedings,  and  report  monthly  to  the  Board,  and  to  report  through 
the  Committee  on  Stocks  and  Finance  to  the  stated  meeting  of  the  Board 
in  September,  an  estimate  of  moneys  they  require  for  the  service  of  the 
ensuing  year. 

Sec.  8.  Professorships. — The  Board  may,  at  its  discretion,  establish 
such  Professorships  as  may  seem  advisable,  and  on  such  subjects  as  it  may 
designate,  to  serve  until  the  next  succeeding  first  meeting  after  the  annual 
meeting. 

Sec.  9.  Order  of  Business. — The  order  at  the  stated  meetings  shall  be 
as  follows: 

I.  Calling  the  roll. 

2. -Reading  the  minutes  and  acting  thereon. 

3.  Report  from  Treasurer,  and  action  on  bills. 
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4.  Reports  from  Standing  Committees,  and  action  thereoa 

(a)  On  Instruction. 

(b)  On  Election  and  Resignation  of  Members, 
(r)  On  Stocks  and  Finance. 

(d)  On  Publications. 

(e)  On  Exhibitions. 

if)  On  Sectional  Arrangements. 
(g)  On  Endowment. 
(h)  Executive. 

5.  Reports  from  Special  Committees  and  action  thereon. 

6.  Deferred  Business. 

7.  New  Business. 

Sec.  10.  Amendments. — ^These  By-Laws  may  be  altered  at  any  stated 
meeting  of  the  Board,  provided  the  alteration  be  approved  by  two-thirds  of 
the  members  present. 


REGULATIONS  OF  THE  COMMITTEE  ON  SCIENCE 

AND  THE  ARTS 


Article  I. — Meetings, 

Section  i.  The  Committee  shall  hold  stated  meetings  at  8  o'clock  p.m. 
on  the  first  Wednesday  of  each  month,  excepting  July  and  August.  Special 
meetings  may  be  called  by  the  Chairman,  and  shall  be  called  by  him  upon 
the  written  request  of  five  members  of  the  Committee. 

Sec.  2.  At  all  meetings  of  the  Committee  nine  members  shall  constitute  a 
quorum  for  transacting  general  business,  but  for  final  action  upon  a  report 
conferring  or  recommending  an  award,  a  quorum  shall  consist  of  not  less 
than  fifteen  members. 

Sec.  3.  At  it^  stated  meeting  the  Committee  shall  proceed  in  the  following 

Order  of  Business: 

1.  Calling  the  roll. 

2.  Reading  of  the  minutes  of  preceding  meeting. 

3.  Reading  of  correspondence. 

4.  Report  of  sub-committee  on  preliminary  examination. 

5.  Report  of  sub-committee  on  new  subjects  and  publicity. 

6.  Consideration  of  reports  for  final  action. 

7.  Reports  of  sub-committees  of  investigation,  first  reading. 

8.  Deferred  business. 

9.  New  business. 
10.  Adjournment. 

Sec.  4.  Members  may  not  speak  more  than  twice  on  any  question  with- 
out the  consent  of  the  Committee. 

Sec.  5.  There  shall  be  no  debate  on  points  of  order  except  on  an  appeal 
from  the  decision  of  the  Chairman,  or  on  a  question  referred  by  him  to  the 
Committee.  In  such  cases  no  member  shall  speak  more  than  once  without 
the  consent  of  the  Committee. 

Article  II. — Chairman. 

Section  i.  Nominations  for  a  Chairman  to  serve  for  one  year  shall  be 
made  at  the  stated  meeting  of  the  Committee  in  February,  and  the  election 
shall  be  by  ballot  at  the  same  meeting,  when  the  person  receiving  the  highest 
number  of  votes  shall  be  declared  elected.  He  shall  immediately  assume  his 
office  and  shall  perform  its  duties  until  his  successor  is  installed.  He  shall 
not  be  eligible  for  election  in  two  successive  terms. 

Sec.  2.  The  Chairman  shall  appoint  the  members  of  all  sub-committees 
unless  otherwise  ordered,  and  may  serve  ex-officio  on  all  sub-committees 
except  those  charged  with  investigations. 

Whenever  he  shall  ascertain  that  any  member  of  a  sub-committee  fails  to 
discharge  his  duties,  he  may  substitute  another  member. 
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Sec.  3.  The  election  of  a  member  as  Chairman  of  the  Committee  shall 
be  held  to  vacate  his  membership  of  any  and  all  sub-committees  of  investiga- 
tion on  which  he  may  be  serving,  except  if  he  has  the  report  of  such  Com- 
mittee prepared  or  in  preparation,  in  which  case  he  shall  complete  his  work, 
but  when  such  report  is  presented  for  consideration,  he  shall  vacate  his  place 
as  Chairman  of  the  General  Committee  and  call  another  member  to  preside 
while  the  subject  is  under  discussion. 

Article  III. — Investigations  and  Reports, 

Section  i.  The  Committee  shall  investigate  any  subject  referred  to  it  by 
the  Institute  or  by  one  of  its  sections;  and  upon  a  majority  vote  of  the 
members  present  at  any  stated  meeting,  it  may  investigate  any  subject 
presented  on  the  motion  of  a  member  or  by  application  as  herein  provided. 
Sec.  2.  Every  applicant  who  may  submit  a  subject  to  the  Committee  for 
investigation,  shall  be  furnished  by  the  Secretary  with  a  copy  of  the  rules  and 
regulations  of  the  Committee  governing  investigations.  • 

Sec.  3.  An  application  for  the  investigation  of  any  subject  shall  be  made 
in  writing  on  a  blank  to  be  furnished  by  and  addressed  to  the  Secretary  of 
the  Institute ;  substantially  like  "  Form  A "  hereto  annexed,  and  upon  its 
acceptance  or  rejection,  he  shall  notify  the  applicant  accordingly. 

Sec.  4.  There  shall  be  a  special  sub-committee  appointed  by  the  Chair- 
man, and  styled  the  "  Sub-Committee  on  New  Subjects  and  Publicity  " ;  the 
purpose  of  which  shall  be  to  keep  a  general  observation  of  progress  made 
in  science  and  the  arts,  and  to  report  to  the  Committee  subjects  worthy  of 
investigation;  and  also  to  co-operate  with  the  Secretary  in  keeping  the 
work  of  the  Committee  properly  before  the  public.  It  shall  report  to  the 
Committee  at  the  stated  meetings  in  February,  April,  June,  September  and 
December  of  each  year. 

Sec  5.  There  shall  be  a  special  sub-committee  appointed  by  the  Chair- 
man, and  styled  the  "  Sub-Committee  on  Preliminary  Examinations."  All 
original  applications  for  investigation  except  of  subjects  referred  to  the 
Committee  by  the  Institute  or  any  of  its  sections,  or  by  the  sub-committee  on 
"  New  Subjects  and  Publicity,"  shall  at  once  be  referred  to  this  sub-com- 
mittee by  the  Secretary.  The  Sub-Committee  on  Preliminary  Examinations 
shall  meet  at  least  once  prior  to  each  regular  meeting  of  the  Committee,  and 
after  making  a  preliminary  examination  of  applications  referred  to  it,  shall 
report  to  the  Committee  at  each  regular  meeting  which  should  be  accepted 
and  which  declined. 

Sec.  6.  There  shall  be  a  special  sub-committee  appointed  by  the  Chair- 
man with  the  consent  and  approval  of  the  General  Committee  and  styled  the 
"  Sub-Committee  on  Literature.*'  It  shall  be  the  duty  of  this  sub-committee 
to  examine  carefully  all  papers  that  have  been  presented  to  the  Institute  and 
published  in  its  Journal  during  the  current  year,  and  to  report  at  the  follow- 
ing January  meeting  to  the  General  Committee  which  papers,  if  any,  deserve 
the  award  of  either  of  the  following  medals,  viz. : 

/.  The  Potts  Gold  Medal; 
2.  The  Longstreth  Silver  Medal. 
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The  Committee  may,  at  its  discretion,  award  said  medals  to  the  authors 
of  papers  and  reports  so  recommended,  except  that  it  shall  not  award  more 
than  one  Potts  medal  in  any  one  year. 

The  Sub-Committee  on  Literature  shall  also  consider  the  merits  of  any 
publication  or  treatise  devoted  to  science  or  the  mechanic  arts,  submitted  by 
the  General  Committee,  and  if  in  its  judgment  said  work  appears  to  be  of 
unusual  merits,  it  may  recommend  that  its  author  be  awarded  the  Potts  gold 
medal,  provided  that  such  award  shall  not  be  granted  more  than  once  in  any 
one  year. 

The  medals  shall  be  sent  to  the  authors  to  whom  they  are  awarded, 
together  with  a  certificate  of  their  award,  signed  by  the  President  and  the 
Secretary  of  the  Institute,  and  the  Chairman  of  the  Committee. 

Sec.  7.  No  person  shall  be  a  member  of  a  sub-committee  of  investigation 
who  is  or  has  been  interested  in  the  issue. 

Sec.  8.  A  quorum  for  the  transaction  of  business  at  any  meeting  of  a 
sub-committee  properly  called,  shall  consist  of  any  two  or  more  members 
present. 

Sec.  9.  No  applicant  or  other  person  interested  in  the  issue  of  an  in- 
vestigation shall  be  present  at  a  meeting  of  a  sub-committee  or  of  the  General 
Committee  except  at  the  invitation  of  the  sub-committee  charged  with  the 
investigation.  After  the  report  of  the  sub-committee  has  passed  its  first 
reading  before  the  General  Committee,  he  may  obtain  a  copy  of  it  from  the 
Secretary,  and  may  make  any  explanations  or  objections,  in  writing,  addressed 
to  the  Chairman  of  the  General  Committee;  but  such  explanations  or 
objections  must  be  submitted  not  later  than  the  next  stated  meeting  of  the 
General  Committee. 

Sec.  10.  After  it  has  been  assigned  to  a  sub-committee  for  investigation 
no  subject  can  be  withdrawn  without  the  consent  of  the  General  Committee. 

Sec.  II.  Each  sub-committee  of  investigation  shall  report  its  progress, 
and  conclude*  with  its  final  report,  to  the  General  Committee  at  intervals  of 
not  more  than  two  consecutive  stated  meetings;  and  any  sub-committee 
failing  so  to  report  for  four  consecutive  stated  meetings  may  be  discharged 
from  further  consideration  of  the  subject  at  the  discretion  of  the  Chairman, 
who  shall  then  appoint  a  new  sub-committee  to  continue  the  investigation. 

Sec.  12.  Sub-committees  of  investigation  in  preparing  their  final  reports 
shall  accompany  them  with  drawings  or  diagrams  whenever  these  will  serve 
to  illustrate  the  subject;  and  when  they  deem  it  necessary  they  may  require 
applicants  to  furnish  such  drawings  or  diagrams  or  other  desired  exhibits  as 
a  condition  precedent  to  their  investigations. 

All  exhibits  attached  to  reports  shall  be  numbered,  marked  for  identifica- 
tion, and  signed  by  the  Secretary  of  the  Institute  in  substantially  the  follow- 
ing form,  and  the  seal  of  the  Institute  shall  be  impressed  thereon: — 

Exhibit  No. ,  attached  to  report  of  the  Committee  on  Science  and 


the  Arts  No. 


Secretary, 


J 
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Sec.  13.  A  report  on  any  subject,  before  its  presentation  to  the  General 
Committee,  must  be  signed  by  a  majority  of  the  members  of  the  sub-com- 
mittee charged  with  the  investigation.  Minority  reports  shall  be  received  and 
may  be  considered  by  vote  of  a  majority  of  the  members  of  the  General 
Committee. 

The  Secretary  of  the  Institute  in  conjunction  with  the  Chairman  of  the 
sub-committee  shall  edit  its  final  report  before  presentation  to  the  General 
Committee.  In  so  doing  they  shall  have  power  to  change  the  phraseology  or 
arrangement  in  any  way  not  materially  changing  the  meaning  or  eflFect.  They 
may  be  assisted  in  this  work  by  the  Publication  Committee  of  the  Institute, 
or  the  Chairman  may  appoint  an  editing  committee  for  this  purpose. 

Secret  processes  or  compounds  will  not  be  considered  by  the  Committee, 
nor  will  the  treatment  of  materials  by  any  substance  be  considered,  unless 
^  the  applicant  is  willing  to  disclose  fully  the  composition  used,  or  the  method 

•^  of  treatment. 

Sec.  14.  No  final  report  of  a  sub-committee  of  investigation  shall  be 
considered  at  any  meeting  of  the  General  Committee  unless  at  least  one 
member  of  the  sub-committee  who  signed  the  report  is  present 

Sec.  15.  The  final  report  of  a  sub-committee  may  be  discussed  and 
amended  at  the  meeting  of  the  General  Committee  at  which  it  is  first 
presented,  but  it  shall  be  laid  over  for  a  second  reading  and  final  action 
until  the  next  stated  meeting;  except  that  where  no  recommendation  of 
an  award  is  included  in  the  report,  it  may,  by  a  majority  vote,  be  finally 
4  disposed  of  immediately  after  its  first  reading. 

j  Sec.   16.  When  any  sub-committee  of  investigation   deems  the   subject 

upon  which  it  reports  worthy  of  an  award  of  the  Elliott  Cresson  Medal, 
i  the  Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal  of  Merit,  the 

Certificate  of  Merit,  or  the  John  Scott  Legacy  Premium  and  Medal,  it 
shall  conclude  its  report  with  a  recommendation  to  that  effect;  and  such 
recommendation  shall  not  be  changed  by  the  General  Committee,  except  by 
a  vote  of  two-thirds  of  the  members  present.  The  General  Committee  shall 
make  or  recommend  the  awards  in  charge  of  the  Institute,  as  directed  by 
the  By-Laws  thereof. 

Sec.  17.  It  shall  not  be  competent  for  any  member  of  the  Committee 
on  Science  and  the  Arts  to  be  a  competitor  for  any  of  the  medals  or  other 
awards  in  the  gift,  or  under  the  recommendation,  of  the  said  Committee, 
unless  the  subject  for  award  be  referred  to  the  Committee  by  a  vote  of  the 
Institute. 

Sec.  18.  A  motion  for  the  reconsideration  of  a  report  may  be  made  not 

'  later  than  the  next  stated  meeting  after  its  adoption  and  may  be  acted  upon 

at   the   next   following   stated   meeting,    when   a   vote   of   two-thirds    of    a 

quorum  for  final  action  shall  be  necessary«to  amend  the  report  as  previously 

adopted. 

A  second  investigation  of  the  same  subject  shall  not  be  ordered  except 
on  a  vote  of  two- thirds  of  the  members  present  at  a  stated  meeting. 

Sec.  19.  It  shall  be  the  duty  of  the  Secretary  to  certify  to  the  applicant 
the  action  of  the  General  Committee,  and  to  furnish  him  with  one  copy  of 
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its  report  within  ten  days  after  the  same  shall  have  been  finally  adopted, 
except  in  cases  where  the  committee  has  made  or  recommended  an  award, 
when  the  copy  shall  neither  be  furnished  the  applicant  nor  published  (except 
by  title)  during  the  time  in  which  proper  objections  to  such  award  or  a 
motion  for  reconsideration  may  be  made;  but  a  copy  of  the  report  may  be 
seen  by  any  person  upon  application  to  the  Secretary.  In  default  of  such 
objections  or  motion,  the  previous  action  upon  a  report  and  award  shall  be 
final. 

Sec.  20.  Reports  when  issued  after  final  adoption  shall  state  that  they 
are  the  action  of  the  Franklin  Institute  by  its  Committee  on  Science  and  the 
Arts.  They  shall  bear  the  names  of  all  the  members  of  the  respective  sub- 
committees who  made  the  investigations  and  signed  the  original  reports,  and 
shall  be  attested  by  the  President  and  the  Secretary  of  the  Institute  and  by 
the  Chairman  of  the  Committee,  and  stamped  with  the  seal  of  the  Institute. 

Sec.  21.  In  all  cases  where  awards  are  given  for  compooinds,  specimens 
thereof  shall  be  furnished  to  the  Institute  to  be  placed  in  its  Museum  as 
evidence  of  the  subject  of  the  award.  All  other  objects  for  which  awards 
are  made,  and  which  may  be  presented  to  the  Institute,  shall  be  preserved 
in  the  Museum. 

Article  IV. — Amendments. 

Section  i.  Proposals  to  amend  these  regulations  shall  be  made  at  a 
stated  meeting  in  writing  and  signed  by  at  least  two  members.  They  may  be 
considered  when  presented,  but  shall  not  be  acted  upon  until  the  next  stated 
meeting,  and  shall  then  be  adopted  if  agreed  to  by  two-thirds  of  the  members 
present.  In  all  cases,  notice  of  proposed  amendments  shall  be  sent  to  each 
member  on  the  program  for  the  meeting  at  which  they  may  be  acted  upon. 

Regulations  Governing  Sub-Committees  of  Investigation, 

Appointments. — When  the  personnel  of  a  sub-committee  of  investigation 
is  finally  determined,  a  notice  shall  be  sent  to  each  member  thereof  giving 
the  names  of  the  members  of  the  sub-committee  and  setting  forth  the 
regulations  governing  investigations. 

Meetings. — Meetings  are  to  be  held  at  the  Institute  when  possible  and 
all  notices  referring  to  them  shall  be  sent  from  the  Secretary's  ofl&ce. 

Information. — When  the  Secretary  has  obtained  the  necessary  informa- 
tion from  the  applicant,  he  shall  notify  the  sub-committee,  who  shall  then 
proceed  with  the  investigation.  When  data  or  tests  are  submitted  by  persons 
not  members  of  the  sub-committee,  it  shall  be  so  stated  in  the  report. 

Reports. — ^All  final  reports  are  to  have  a  uniform  beginning  and  ending, 
and  are  to  be  typewritten  on  official  paper  of  the  Institute. 

Signing. — Each  final  report  must  be  signed  by  a  majority  of  the  sub- 
committee before  it  is  filed  with  the  Secretary.  No  member  of  a  sub-com- 
mittee is  permitted  to  sign  a  report  without  having  personally  examined  the 
subject  under  investigation,  or  having  taken  part  in  a  discussion  of  its 
merits  at  a  meeting  of  the  sub-committee.  The  chairman  of  the  sub-com- 
mittee, through  the  Secretary,  must  give  formal  and  ample  notice  to  the 
other  members  before  making  official  examination  or  tests. 
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Mmprity. — ^Aaiy  member  or  members  of  a  sub-committee  can  file  a 
urinoriiy  nfiort  at  kast  three  days  prior  to  the  meeting  at  which  the  report 
of  tbc  maioritj  is  to  be  considered;  and  copies  Cfi  such  minority  report 
shil  be  distribntcd  to  the  General  Committee  with  the  report  of  the 
ma.'  za'hy. 

RepcTts. — ^Final  reports  must  be  in  the  Secretary's  hands  at  least  one 
V  fcci  prmous  to  the  stated  meeting  at  which  they  are  to  be  presented. 

CzTTrsfondemct. — Correspondence  between  the  sub-committee  and  the 
iiicCicaat  nrnst  be  carried  on  through  the  office  of  the  Secretary,  in  order 
iLli  ibt  o&cia]  records  shall  be  complete. 

Litigsticn. — ^XMien  the  sub-committee  finds  that  the  subject  under  in- 
^  eg*ifa!Jcip  15  entangled  in  litigation,  it  shall  defer  action  and  so  report  to 
liit  Gc35cra3  Committee.  No  further  action  can  be  taken  until  the  litigation 
li  tcj!-:  Tta*ed  or  the  General  Committee  decides  that  the  sub-committee 
Tr:LT  procfcfcd. 

Gmmine  Samples. — Sub-committees   must   ascertain   that   articles,   proc- 
{  t*5c«.  prodtjcis,  etc^  examined  are  genuine  samples  of  the  subject  under 

*  Accuracy    of   Tests   and    Data. — Sub-committees    shall    make    sufficient 

I  JiiveKhgaTicns.  tests,  etc,  of  their  own  and  shall  not  accept  tests,  data  or 

rifcTEii^tioD  furnished  by  others  without  first  satisfying  themselves  as  to  the 
acccxacy  thereof.  They  shall  in  no  case  recommend  an  award  solely  on 
*t:n«-  daia  or  information  furnished  by  parties  in  any  way  interested  in  the 
i-'-vjtct  of  the  award. 

Awards  by  the  Institute. 

The  Institute,  through  its  Committee  on  Science  and  the  Arts,  in  accord- 
ance with  the  regulations  as  set  forth  herein,  is  entrusted  with  the  award  of 
the  following  medals  and  certificate  of  merit: 

The  Elliott  Cresson  Medal, 

The  Howard  X.  Potts  Medal, 

The  Edward  Longstreth  Medal  of  Merit, 

The  Certificate  of  Merit. 

The  recommendation  to  the  Board  of  City  Trusts,  of  the  award  of  the 
John  Scott  L^acy  Premium  and  Medal. 

The  significance  of  these  awards,  in  the  order  of  their  importance,  is  as 
follows : 

The  Elliott  Cresson  Medal  (Gold  Medal  and  Diploma). — ^This  Medal 
and  Diploma  shall  be  awarded  for  discovery  or  original  investigation,  adding 
to  the  sum  of  human  knowledge  irrespective  of  commercial  value;  leading 
and  practical  utilizations  of  discovery;  and  invention,  methods  or  products 
embodying  substantial  elements  of  leadership  in  their  respective  classes,  or 
unusual  skill  or  perfection  in  workmanship. 

The  Howard  N.  Potts  Medal  (Gold  Medal). --This  Medal  shall  be 
awarded  for  distinguished  work  in  science  or  the  arts;  important  develop- 
ment of  previous  basic  discoveries;  inventions  or  products  utilizing  im- 
portant principles  or  of  superior  excellence;  and  for  papers  of  especial 
merit  that  have  been  presented  to  the  Institute  and  published  in  its  Journal 
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The  Edward  Longstreth  Medal  of  Merit  (Silver  Medal  and  Diploma).— 
This  Medal  and  Diploma,  with  a  money  premium  when  the  accumulated 
interest  of  the  Fund  permits,  shall  be  awarded  for  meritorious  work  in 
science  or  the  arts;  including  papers  relating  to  such  subjects  originally 
read  before  the  Institute,  and  papers  presented  to  the  Institute  and  pub- 
lished in  its  Journal.  In  the  event  of  an  accumulation  of  the  fund  for 
medals  beyond  the  sum  of  one  hundred  dollars,  it  shall  be  competent  for 
the  Committee  on  Science  and  the  Arts  to  offer  from  such  surplus  a  money 
premium  for  some  special  work  on  any  mechanical  or  scientific  subject  that 
the  Committee  may  consider  of  sufficient  importance,  or  for  meritorious 
papers  presented  to  the  Institute  and  published  in  its  Journal. 

Certificate  of  Merit. — ^A  Certificate  of  Merit  shall  be  awarded  to  per- 
sons adjudged  worthy  thereof  for  their  inventions,  discoveries  or  pro- 
ductions. 

The  John  Scott  Legacy  Premium  and  Medal  (Bronze  Medal,  Diploma, 
and  Premium  of  $20.00). — In  addition  to  the  foregoing  awards  by  the  Insti- 
tute, the  Board  of  City  Trusts  of  the  City  of  Philadelphia,  awards  this 
premium  and  medal,  upon  the  recommendation  of  the  Institute,  and  with 
the  statement  that  it  is  awarded  by  the  Board  of  City  Trusts  of  the  City 
of  Philadelphia  on  recommendation  of  the  Franklin  Institute,  acting  through 
its  Committee  on  Science  and  the  Arts,  in  accordance  with  the  terms  of  the 
deed  of  gift  restricting  it  "to  ingenious  men  and  women  who  make  useful 
inventions." 

Advertisement  of  Awards. 

The  following  special  rules  regarding  the  advertisement  of  the  awards 
shall  be  observed: 

1.  Upon  the  adoption,  by  the  Committee  on  Science  and  the  Arts,  of 
a  report  setting  forth  that  a  discovery,  invention,  improvement  or  manu- 
facture is  worthy  of  an  award  of  the  Elliott  Cresson  Medal,  publication 
shall  be  made  in  three  successive  issues  of  the  Journal  of  the  Franklin 
Institute,  stating  that  at  the  expiration  of  three  months  from  the  date  of 
the  first  publication,  the  applicant  will  be  entitled  to  receive  the  award  of 
the  said  medal,  unless  within  that  time  satisfactory  evidence  shall  have  been 
submitted  to  the  Committee  on  Science  and  the  Arts  of  the  want  of 
originality  or  merit,  in  the  supposed  discovery,  invention,  improvement,  or 
manufacture. 

2.  Upon  the  adoption,  by  the  Committee  on  Science  and  the  Arts,  of 
a  report  setting  forth  that  distinguished  work  in  science  or  the  arts  is 
worthy  of  an  award  of  the  Howard  N.  Potts  Medal,  publication  shall  be 
made  in  three  successive  issues  of  the  Journal  of  the  Franklin  Institute, 
stating  that  at  the  expiration  of  three  months  from  the  date  of  the  first 
publication,  the  applicant  will  be  entitled  to  receive  the  award  of  the  said 
medal,  unless  within  that  time  satisfactory  evidence  shall  have  been  sub- 
mitted to  the  Committee  on  Science  and  the  Arts  of  the  want  of  originality 
or  merit  in  the  supposed  distinguished  work  in  science  or  the  arts. 

3.  Upon  the  adoption,  by  the  Committee  on  Science  and  the  Arts,  of  a 
report  setting  forth  that  meritorious  work  in  science  or  the  arts  is  worthy 
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of  an  award  of  the  Edward  Longstreth  Medal  of  Merit,  publication  shall  be 
made  in  three  successive  issues  of  the  Journal  of  the  Franklin  Institute, 
stating  that  at  the  expiration  of  three  months  from  the  date  of  first  publica- 
tion, the  applicant  will  be  entitled  to  receive  the  award  at  the  said  medal, 
unless  within  that  time  satisfactory  evidence  shall  have  been  submitted  to 
the  Committee  on  Science  and  the  Arts  of  the  want  of  originality  or  merit  in 
the  supposed  meritorious  work  in  science  or  the  arts. 

4.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a  report 
setting  forth  that  meritorious  work  is  worthy  of  an  award  of  the  Cer- 
tificate of  Merit,  shall  be  conclusive,  without  the  advertisement  that  is 
required  in  the  case  of  other  awards  by  the  Committee. 

5.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  setting  forth  that  an  invention  or  improvement  is  worthy  of  an  award 
of  the  John  Scott  Legacy  Premium  and  Medal,  publication  shall  be  made  in 
three  successive  issues  of  the  Journal  of  the  Franklin  Institute,  stating 
that  at  the  expiration  of  three  months  from  the  date  of  first  publication,  the 
Committee  on  Science  and  the  Arts  will  recommend  to  the  Committee  on 
Minor  Trusts  of  the  Philadelphia  Board  of  City  Trusts,  that  it  shall  award 
the  said  premium  and  medal  to  the  inventor,  unless  within  that  time  satis- 
factory evidence  shall  have  been  submitted  to  the  Committee  on  Science  and 
the  Arts  of  the  want  of  originality  in  the  supposed  invention  or  improve- 
ment. In  case  no  such  objection  to  the  final  award  of  the  premium  and 
medal  is  made,  the  Secretary  shall  certify  the  recommendation  of  the  award 
to  the  Committee  on  Minor  Trusts  of  the  Philadelphia  Board  of  City  Trusts. 

History  of  the  Medals. 

The  Elliott  Cresson  Medal. — ^Under  date  of  February  18,  1848,  Elliott 
Cresson,  Esq.,  of  Philadelphia,  Pennsylvania,  conveyed  to  the  Trustees  for 
the  Franklin  Institute  one  thousand  dollars  of  the  six  per  cent,  convertible 
loan  of  the  President,  Managers  and  Company  of  the  Schuylkill  Navigation 
Company — ^to  hold  the  said  sum  and  the  interest  to  accrue  thereon,  for  the 
following  use  and  purposes : 

1.  The  Trustees  to  keep  the  principal  invested  as  it  now  is  until  it  is 
reimbursed  by  the  said  Company,  and  immediately  after  such  reimburse- 
ment to  reinvest  the  said  principal  of  one  thousand  dollars  in  such  securities, 
bearing  interest,  as  may  by  law  be  designated  for  the  investment  of  trust 
funds.  And  from  time  to  time,  as  the  said  principal  sum  may  be  reimbursed, 
to  reinvest  the  same  in  like  manner. 

2.  To  cause  suitable  dies  to  be  prepared  for  striking  the  gold  medal  out 
of  the  first  sufficient  moneys  received  for  interest  on  the  said  sum  of  one 
thousand  dollars.  The  dies  to  bear  the  following  devices  and  inscriptions: 
The  obverse,— a  medallion  likeness  of  the  said  Elliott  Cresson  with  in- 
scription around  the  margin  "Elliott  Cresson  Medal,  A.D.,  1848."  Reverse, 
—around  the  margin,  "  Awarded  by  the  Franklin  Institute  of  Pennsylvania." 
The  centre  to  be  filled  by  engraving  the  name  of  the  party  to  whom  awarded 
and  the  year  in  which  the  award  may  be  made. 

3.  After  the  said  dies  have  been  prepared,  and  paid  for  out  of  the  money 
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received  for  interest,  the  said  Trustees  to  cause  to  be  struck,  from  time  to 
time,  such  number  of  gold  medals  as  the  interest  received  will  pay  for,  and 
to  deliver  the  same  to  the  Treasurer  of  the  Franklin  Institute,-  to  be  by 
him  delivered  to  such  persons  or  parties  as  the  said  Franklin  Institute,  by 
any  rule  or  regulation  they  may  adopt,  may  have  awarded  the  same ;  the  said 
awards,  however,  to  be  in  all  instances  made  either  for  some  discovery  in  the 
arts  and  sciences,  or  for  the  invention  or  improvement  of  some  useful 
machine,  or  for  some  new  process  or  combination  cfi  materials  in  manu- 
factures, or  for  ingenuity,  skill  cnr  perfection  in  workmanship. 

The  Howard  N.  Potts  Medal. — Howard  N.  Potts  of  Philadelphia,  Penn- 
sylvania, died  July  24,  1906,  leaving  a  will  in  which  he  provided  for  the 
establishment  of  this  medal  as  follows: 

"  I  give  and  bequeath  to  *  The  Franklin  Institute  of  the  State  of  Penn- 
sylvania for  the  Promotion  of  the  Mechanic  Arts,*  and  its  successors,  the 
sum  of  one  thousand  dollars,  without  deduction  for  taxes  or  charges;  in 
trust  to  invest  the  same  and  apply  the  income  thereof  or  such  part  or  portion 
of  it  as  may  be  adequate  for  the  purpose,  from  time  to  time,  to  the  pur- 
chase of  a  gold  medal,  to  be  awarded  in  the  name  of  the  said  Franklin 
Institute  for  distinguished  work  in  science  or  the  mechanic  arts." 

The  Edward  Longs treth  Medal  of  Merit. — In  the  month  of  May,  1890, 
Edward  Longstreth,  machinist  and  retired  member  of  the  Baldwin  Locomo- 
tive Works  of  the  City  of  PJiiladelphia,  deposited  with  The  Franklin  Institute 
in  trust,  a  registered  bond  of  the  Baltimore  Traction  Company  for  the  sum 
of  one  thousand  dollars,  for  the  founding  and  perpetuation  of  the  Edward 
Longstreth  Silver  Medal;  the  interest  accruing  from  said  principal  sum  to 
be  used  in  procuring  and  awarding  said  medals  for  the  encouragement  of 
invention,  and  in  recognition  of  meritorious  work  in  science  and  the  in- 
dustrial arts ;  the  said  awards  to  be  made  by  The  Franklin  Institute  through 
its  Committee  on  Science  and  the  Arts,  under  such  rules  as  said  Committee 
may  adopt. 

This  donor  further  presented  to  The  Franklin  Institute  twelve  silver 
medals  and  the  dies  therefor  designed  and  executed  under  the  direction  of  a 
committee  of  the  Institute  with  the  approval  of  the  donor. 

The  obverse  of  the  medal  bears  the  efl&gy  of  the  donor,  and  is  inscribed 
around  the  margin,  "The  Edward  Longstreth  Medal  of  Merit,  founded 
1890."  On  the  reverse  is  inscribed  around  the  margin,  "Awarded  by  The 
Franklin  Institute,"  the  centre  to  be  filled  by  the  engraved  name  of  the 
recipient,  with  the  date  and  object  of  award. 

On  May  14,  1890,  the  Board  of  Managers  of  The  Franklin  Institute,  by 
resolution,  accepted  on  behalf  of  the  Institute  the  gifts  of  the  donor,  and  on 
September  17,  1890,  the  Institute,  by  •  resolution  following,  confirmed  the 
acceptajice : 

"Resolved,  That  the  Institute  hereby  confirms  the  action  of  the  Board 
of  M!anagers  in  accepting  the  gift  of  foundation  of  the  Edward  Longstreth 
Medal  of  Merit,  and  in  expressing  its  grateful  acknowledgments  for  the  gift. 

"Resolved,  That  the  grant  of  the  Edward  Longstreth  Medal,  in  accord- 
ance with  the  wishes  of  the  donor,  be  entrusted  to  the  Committee  on  Science 
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I  and  the  Arts,  sabject  to  such  condition  as  the  said  Committee,  with   the 

I  sppronl  of  die  Institute,  may  propose." 

I  The  CertiScait  of  Merit, — At  the  stated  meeting  of  the  Institute,  held  on 

I  June  21,  1882,  the  following  resolutions  were  adopted : 

{"Resolved,  That  the  G>mmittee  on  Science  and  the  Arts  of  The  Franklin 
Institute  is  hereby  authorized  to  award,  and  issue  to  persons  by  said  Com- 
mittee adjudged  worthy,  a  Certificate  of  Merit   for  their  inventions,    dis- 
(coveries  or  productions,  which  certificate  shall  read  as  follows: 
"  The  Franklin  Institute  of  the  State  of  Pennsylvania  for  the  Promotion 


i 


of  the  Mechanic  Arts,  awards  to  this 

Certificate  of  Merit.    This  award  is  made  pursuant  to  the  recommendation 
of  the  Committee  on  Science  and  the  Arts. 

Report  No.  Approved,  19        


Cliairman  of  the  Committee  on  Science  and  the  Arts. 

President. 

[sealJ  Secretary." 

The  John  Scott  Legacy  Premium  and  Medal— John  Scott,  chemist,  late 
of  Edinburgh,  by  his  will,  made  in  the  year  1816,  bequeathed  the  sum  of  four 
thousand  dollars  in  the  funded  three  per  cent,  stock  of  the  United  States,  to 
the  corporation  of  the  City  of  Philadelphia,  directing  that  the  interest  and 
dividend  to  become  receivable  thereon  should  be  laid  out  in  premiums,  to  be 
distributed  among  ingenious  men  and  women  who  make  useful  inventions, 
but  no  such  premium  to  exceed  twenty  dollars,  and  that  therewith  shall  be 
given  a  copper  medal  with  this  inscription :    "  To  the  most  deserving." 

The  Select  and  Common  Councils  of  the  City  of  Philadelphia,  by  an 
ordinance  passed  February  17,  1834,  vested  the  award  of  the  aforesaid 
premiums  and  medals  in  The  Franklin  Institute  of  the  State  of  Pennsylvania 
for  the  Promotion  of  the  Mechanic  Arts. 

The  Legislature  of  the  State  of  Pennsylvania,  by  an  Act  passed  and 
approved  June  30,  1869,  created  a  Board  of  Directors  of  City  Trusts,  to 
whom  was  referred  the  charge  of  administration  of  all  estates  dedicated  to 
charitable  uses. 

The  control  of  the  John  Scott  Legacy  Premium  and  Medal  was  (by  the 
Act  of  1869)  transferred  to  the  Board  of  Directors  of  City  Trusts. 

This  Board,  by  a  resolution  passed  April  12,  1882,  referred  the  matter, 
with  instructions,  to  its  Committee  on  Wills'  Hospital  and  Minor  Trusts. 

The  Committee  on  Wills'  Hospital  and  Minor  Trusts,  by  a  resolution 
passed  April  12,  1882,  resolved  that  **  They  will  favorably  receive  the  names 
of  any  persons  whom  The  Franklin  Institute  may,  from  time  to  time^  report 
to  the  Committee  on  Minor  Trusts  as  worthy  of  receiving  the  John  Scott 
Legacy  Premium  and  Medal." 

The  Franklin  Institute,  by  a  resolution  passed  June  21,  1882,  accepted 
the  above,  and  referred  the  duty  of  making  examinations,  etc.,  to  the  Com- 
mittee on  Science  and  the  Arts. 
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FORM  A 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF   PENNSYLVANIA 

FOR  THE 

PROMOTION  OF  THE   MECHANIC  ARTS. 

(The  following  form  must  be  filled  in,  signed,  and  promptly  returned  to 
the  Secretary  of  the  Institute,  at  15  South  Seventh  Street,  Philadelphia,  by 
the  applicant  for  an  examination  and  report  upon  an  invention  or  discovery.) 

In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con- 
sideration of  your  invention  or  discovery  entitled 

the  following  data  are  requested  for  the 


information  of  the  Committee  on  Science  and  the  Arts: 

1.  What  is  the  specific  purpose  of  the  invention? 

2.  What  is  the  condition  of  the  prior  art  in  this  regard? 

3.  What  improvement  is  claimed  to  be  effected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  Office 

before  allowance  of  patent  claims? 

7.  Is  the  invention  now  in  actual  use? 

8.  If  so,  since  when? 

9.  Where  may  it  be  seen  in  operation? 

10.  Are  you  prepared  to  submit  drawings  of  the  apparatus  or  device? 

11.  Are  you  prepared  to  submit  a  model  of  the  apparatus  or  device? 

12.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  to  sub- 

mit specimens  of  the  ingredients  and  of  the  compound  sufficient 
for  the  purpose  of  experiments? 

13.  If  the  invention  is  a  chemical  process,  are  you  prepared  to  give  a 

demonstration  of  the  same? 

FORM  B* 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF   PENNSYLVANIA 

FOR  THE 

PROMOTION  OF  THE  MECHANIC   ARTS. 

No.  

Report  of  Sub-Committee,  dated  

Investigating  — . 


*  This  report  is  to  be  signed  by  all  members  of  the  sub-committee  who 
participated  in  the  investigation. 


50  YEAR  BOOK  OF 

and  the  Arts,  subject  to  such  condition  as  the  said  Committee,  with  the 
approval  of  the  Institute,  may  propose." 

The  Certificate  of  Merit. — At  the  stated  meeting  of  the  Institute,  held  on 
June  21,  1882,  the  following  resolutions  were  adopted : 

"  Resolved,  That  the  Committee  on  Science  and  the  Arts  of  The  Franklin 
Institute  is  hereby  authorized  to  award,  and  issue  to  persons  by  said  Com- 
mittee adjudged  worthy,  a  Certificate  o^  Merit  for  their  inventions,  dis- 
coveries or  productions,  which  certificate  shall  read  as  follows: 

"  The  Franklin  Institute  of  the  State  of  Pennsylvania  for  the  Promotion 

of  the  Mechanic  Arts,  awards  to  ■ — —  this 

Certificate  of  Merit.  This  award  is  made  pursuant  to  the  recommendation 
of  the  Committee  on  Science  and  the  Arts. 

Report  No.  Approved,  19       


Chairman  of  the  Committee  on  Science  and  the  Arts. 

Presidcn  t. 

[sealJ  Secretary/' 

The  John  Scott  Legacy  Premium  and  Afedal.— John  Scott,  chemist,  late 
of  Edinburgh,  by  his  will,  made  in  the  year  1816,  bequeathed  the  sum  of  four 
thousand  dollars  in  the  funded  three  per  cent,  stock  of  the  United  States,  to 
the  corporation  of  the  City  of  Philadelphia,  directing  that  the  interest  and 
dividend  to  become  receivable  thereon  should  be  laid  out  in  premiums,  to  be 
distributed  among  ingenious  men  and  women  who  make  useful  inventions, 
but  no  such  premium  to  exceed  twenty  dollars,  and  that  therewith  shall  be 
given  a  copper  medal  with  this  inscription :    "  To  the  most  deserving." 

The  Select  and  Common  Councils  of  the  City  of  Philadelphia,  by  an 
ordinance  passed  February  17,  1834,  vested  the  award  of  the  aforesaid 
premiums  and  medals  in  The  Franklin  Institute  of  the  State  of  Pennsylvania 
for  the  Promotion  of  the  Mechanic  Arts. 

The  Legislature  of  the  State  of  Pennsylvania,  by  an  Act  passed  and 
approved  June  30,  1869,  created  a  Board  of  Directors  of  City  Trusts,  to 
whom  was  referred  the  charge  of  administration  of  all  estates  dedicated  to 
charitable  uses. 

The  control  of  the  John  Scott  Legacy  Premium  and  Medal  was  (by  the 
Act  of  1869)  transferred  to  the  Board  of  Directors  of  City  Trusts. 

This  Board,  by  a  resolution  passed  April  12,  18S2,  referred  the  matter, 
with  instructions,  to  its  Committee  on  Wills*  Hospital  and  Minor  Trusts. 

The  Committee  on  Wills'  Hospital  and  Minor  Trusts,  by  a  resolution 
passed  April  12,  1882,  resolved  that  *'  They  will  favorably  receive  the  names 
of  any  persons  whom  The  Franklin  Institute  may,  from  time  to  time^  report 
to  the  Committee  on  Minor  Trusts  as  worthy  of  receiving  the  John  Scott 
Legacy  Premium  and  Medal." 

The  Franklin  Institute,  by  a  resolution  passed  June  21,  1882,  accepted 
the  above,  and  referred  the  duty  of  making  examinations,  etc.,  to  the  Com- 
mittee on  Science  and  the  Arts. 
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FORM  A 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF   PENNSYLVANIA 

FOR  THE 

PROMOTION  OF  THE   MECHANIC   ARTS. 

(The  following  form  must  be  filled  in,  signed,  and  promptly  returned  to 
the  Secretary  of  the  Institute,  at  15  South  Seventh  Street,  Philadelphia,  by 
the  applicant  for  an  examination  and  report  upon  an  invention  or  discovery.) 

In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con- 
sideration of  your  invention  or  discovery  entitled 

the  following  data  are  requested  for  the 


information  of  the  Committee  on  Science  and  the  Arts: 

1.  What  is  the  specific  purpose  of  the  invention? 

2.  What  is  the  condition  of  the  prior  art  in  this  regard? 

3.  What  improvement  is  claimed  to  be  effected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  Office 

before  allowance  of  patent  claims? 

7.  Is  the  invention  now  in  actual  use? 

8.  If  so,  since  when? 

9.  Where  may  it  be  seen  in  operation? 

10.  Are  you  prepared  to  submit  drawings  of  the  apparatus  or  device? 

11.  Are  yo\i  prepared  to  submit  a  model  of  the  apparatus  or  device? 

12.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  to  sub- 

mit specimens  of  the  ingredients  and  of  the  compound  sufficient 
for  the  purpose  of  experiments? 

13.  If  the  invention  is  a  chemical  process,  are  you  prepared  to  give  a 

demonstration  of  the  same? 
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♦  This  report  is  to  be  signed  by  all  members  of  the  sub-committee  who 
participated  in  the  investigation. 
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To  THE  Committee  on  Science  and  the  Arts: 

Your  sub-committee  appointed  to  investigate  the  above  subject  reports 
as  follows: 

discovery 

In  consideration  of  the    J  ««"<?«<  of  construction 

ingenuity  and  novelty 
or 

of ' your  sub-committee  recommends 

the  award  of  to of . 


Respectfully  submitted, 


Chairman. 


No. 


FORM  C 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF  PENNSYLVANIA 

FOR  THE 

PROMOTION  OP  THE  MECHANIC  ARTS. 


Hall  of  the  Institute, 
Philadelphia, 


The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  through  its 

Committee  on  Science  and  the  Arts,  investigating — - 

reports  as  follows: 

(  discovery 

In  consideration  of  the    \  «""«"«  of  construction 

J  ingenuity  and  novelty 
\  or 


of 


the  Institute  recommends  that  the 


Philadelphia   Board   of   City   Trusts   shall   award   the   John    Scott   Legacy 

Premium  and  Medal — or — ^the  Institute  awards  the 

to of . 


Adopted  at  the  stated  meeting  of 


-,  19—. 


President, 
Secretary, 


Countersigned 


Chairman  of  the  Committee  on  Science  and  the  Arts. 
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THE  FRANKLIN  INSTITUTE  AWARDS. 

September,  1911,  to  September,  1912. 


THE  ELLIOTT  CRESSON  MEDAL. 

JoHANN  Friedrich  Adolph  VON  Baeyer,  Ph.D.,  F.M.R.S.,  of  Munich, 
Germany,  in  recognition  of  the  many  important  results  of  his  extended 
research  in  organic  chemistry  and  of  his  discovery  of  synthetic  processes  of 
great  industrial  value. 

Alexander  Graham  Bell,  Sc.D.,  Ph.D.,  LL.D.,  of  Washington,  D.  C, 
in  recognition  of  the  value  of  his  solution  of  the  problem  of  the  electrical 
transmission  of  articulate  speech. 

Sir  William  Crookes,  D.Sc,  LL.D.,  F.R.S.,  Ci.M.,  of  London,  England, 
in  recognition  of  his  important  discoveries  in  inorganic  and  analytical  chem- 
istry and  of  his  pioneer  work  on  the  discharge  of  electricity  through  gases. 

Gray  National  Telautograph  Company,  of  New  York,  N.  Y.,  for  their 
Telautograph. 

Albert  A.  Michelson,  Sc.D.,  Ph.D.,  LL.D.,  of  Chicago,  111.,  in  recog- 
nition of  his  original  and  fruitful  investigations  in  the  field  of  physical  optics. 

Edward  Williams  Morley,  ScD.,  Ph.D.,  LL.D.,  of  West  Hartford, 
Conn.,  in  recognition  of  his  important  contributions  to  chemical  science  and 
particularly  of  his  accurate  determinations  of  fundamental  magnitudes. 

Alfred  Noble,  C.E.,  LL.D.,  of  New  York,  in  recognition  of  his  dis- 
tinguished achievements  in  the  field  of  civil  engineering. 

Sir  Henry  Enfield  Roscoe,  Ph.D.,  LL.D.,  D.C.L.,  F.R.S.,  of  London, 
England,  in  recognition  of  his  extended  and  important  researches  in  the 
domains  of  inorganic,  physical,  and  industrial  chemistry. 

Major  George  Owen  Squier,  Ph.D.,  of  Washington,  D.  C,  for  his  in- 
ventions in  Multiplex  Telephony. 

Samuel  Wesley  Stratton,  D.Eng.,  Sc.D.,  of  Washington,  D.  C,  in 
recognition  of  his  distinguished  and  directive  work  in  physical  science  and 
metrology,  and  its  application  in  the  arts  and  industries. 

Elihu  Thomson,  Sc.D.,  Ph.D.,  of  Swampscott,  Mass.,  in  recognition 
of  his  leading  and  distinguished  work  in  the  industrial  applications  of 
electricity. 

Walter  V.  Turner,  of  Wilmerding,  Pa.,  for  his  Air  Brake  Inventions 
and  Developments. 

THE  HOWARD  N.  POTTS  MEDAL. 

T.  Lyttleton  Lyon,  Ph.D.,  and  James  A.  Bizzell,  Ph.D.,  for  their 
paper  on  "The  Relation  of  Certain  Non-Leguminous  Plants  to  the  Nitrate 
Content  of  Soils  "  in  the  Journal. 
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THE  EDWARD  LONGSTRETH  MEDAL. 

Pbof.  Chasles  Baskerville,  Ph.D.,  for  his  paper  on  "  The  Chemistry  of 
Anzstfactics "  in  the  Journal. 

Edwix  M.  Chance,  for  his  paper  on  "The  Examination  and  Physio- 
logical Action  of  Pathogenic  Mine  Atmospheres,  with  Considerations  Gov- 
erning the  Use  of  Breathing  Apparatus"  in  the  Journal. 

Jl~lian  H.  Granbery,  for  his  Stadia  Rod. 
John  Prue  Karns,  for  his  Tunnelling  Machine. 

Pbof.  Edwin  F.  Northrup,  Ph.D.,  for  his  paper  on  "An  Experimental 
Stndy  of  Vortex  Motions  in  Liquids"  in  the  Journal. 

Oswald  Schreiner,  Ph.D.,  and  Elbert  C.  Lathrop,^  A.B.,  for  their 
paper  on  "  The  Distribution  of  Organic  Constituents  in  Soils "  in  the 
Journal. 

Prof.  Carl  C.  Thomas,  M.E.,  for  his  paper  on  "The  Measurement  of 
Gases  "  in  the  Journal. 

THE  JOHN  SCOTT  LEGACY  MEDAL  AND  PREMIUM. 

Awarded  by  the  City  of  Philadelphia  on  the  recommendation  of  The 
Franklin  Institute. 

Sherard  Cowper-Coles,  of  London,  England,  for  his  Process  of  De- 
positing Metals  on  Metallic  Surfaces  and  the  Product  Thereof. 

GusTAV  DiETZ,  of  Yonkers,  N.  Y.,  for  his  Between-Lens  High  Speed 
Photc^raphic  Shutter. 

Louis  W.  DowNES,  of  Providence,  R.  I.,  for  his  Process  of  and  Ma- 
chinery for  Insulating  Wire  with  Asbestos. 
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MEMBERSHIP. 


TERMS  AND  PRIVILEGES. 

The  members  of  the  Institute  are  divided  into  the  following  classes, 
viz.:  Resident  Members,  Stockholders,  Life  Members,  Permanent  Mem- 
bers, Non-resident  and  Associate  Members. 

Any  one  interested  in  the  purposes  and  objects  of  the  Institute  and 
expressing  a  willingness  to  further  the  same  may  become  a  member  when 
proposed  by  a  member  in  good  standing  and  elected  by  the  Board  of 
Managers. 

Terms. — Resident  members  pay  Fifteen  Dollars  each  year.  The  payment 
of  Two  Hundred  Dollars  in  any  one  year  secures  Life  Membership,  with 
exemption  from  annual  dues. 

Stock. — Second-class  stockholders  pay  an  annual  tax  of  Twelve  Dollars 
per  share,  and  the  holder  of  one  share  is  entitled  by  such  payment  to  the 
privileges  of  membership. 

Privileges. — Each  contributing  member  (including  non-residents)  and 
adult  holder  of  second-class  stock  is  entitled  to  participate  in  the  meetings 
of  the  Institute,  to  use  the  Library  and  Reading  Room,  to  vote  at  the  Annual 
Election  for  officers,  to  receive  tickets  to  the  lectures  for  himself  and  friend, 
to  attend  the  Section  meetings  and  to  receive  one  copy  of  the  Journal  free 
of  charge,  except  associate  members,  who  may  not  take  part  in  elections. 

Permanent  Members. — The  Board  of  Managers  may  grant  to  any  one 
who  shall  in  any  one  year  contribute  to  the  Institute  the  sum  of  One 
Thousand  Dollars  a  permanent  membership,  transferable  by  will  or  otherwise. 

Non-resident  Members. — Newly  elected  members  residing  permanently 
at  a  distance  of  twenty-five  miles  or  more  from  Philadelphia  may  be  en- 
rolled as  Non-resident  Members,  and  are  required  to  pay  an  entrance  fee  of 
Five  Dollars,  and  Five  Dollars  annually.  Non-resident  Life  Membership, 
$75.00. 

Contributing  members,  if  eligible,  under  the  non-resident  clause,  on 
making  request  therefor,  may  be  transferred  to. the  non-resident  class  by 
vote  of  the  Board  of  Managers,  and  are  required  to  pay  Five  Dollars 
annually. 

Associate  Members. — Associate  members  are  accorded  all  the  privileges 
of  the  Institute,  except  the  right  to  vote  or  hold  office,  upon  the  payment  of 
annual  dues  of  Five  Dollars.  This  class  of  membership  is  limited  to  per- 
sons between  the  ages  of  seventeen  and  twenty-five  years.  Upon  reaching 
the  age  limit  they  become  eligible  to  the  other  classes  of  membership. 

Resignations  must  be  made  in  writing,  and  dues  must  be  paid  to  the  date 
of  resignation, 
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MEETINGS  AND  LECTURES. 


ler  3,  igia — "  Industrial  Research." 

By  Robert  Kennedy  Duncan,  B.A.,  Sc.D. 
or  Industrial  Research  and  Professor  of  Industrial  Chemistry,  Univer- 
ty  of  Pittsburgh,  Pittsburgh,  Pa.,  and  University  of  Kansas,  Lawrence, 
ansas;  Lecturer    at  Qarle  University,  Worcester,  Mass. 

ler  10,  igi9 — To  be  announced  later. 

ter  i6,  igi3 — ^To  be  announced  later. 

>er  94,  igi9 — "  Recent  Developments  in  Radiography." 

By  H.  C.  Snook,  M.A.,  M.Sc., 
President,  Roentgen  Manufacturing  Company,  Philadelphia,  Pa. 

»er  31,  igi3 — "  Safety  of  Life  at  Sea." 

By  James  Donald, 

Consulting  Naval  Architect,  Fore  River  Ship  Building  Company, 

Quincy,  Mass, 

mber  7,  igia — "  The  Chemistry  of  Nutrition." 

By  R.  H.  Chittenden,  Ph.D.,  Sc.D.,  LL.D., 
ector,  Sheffield  Scientific  School,  Yale  University,  New  Haven,  Conn. 

mber  14,  191a — Title  to  be  announced  later. 

By  F.  A.  J.  Fitzgerald,  A.B.,  B.S., 
Fitzgerald  &  Bennie  Laboratories,  Niagara  Falls,  N.  Y. 

mber  ao,  igia — "  The  Railway  Tunnels  of  New  York  City." 

By  Alfbed  Noble,  C.E.,  LL.D.. 

Consulting  Engineer,  New  York  City. 

mber  5,  igia — "  Recent  Advances  in  the  Steam  Turbine  Art." 

By  H.  T.  Hebr, 

"■ice- President  and  General  Manager,  Westinghouse  Machine  Co., 

East  Pittsburgh,  Pa. 

mber  la,  tgia— "  Chemilumiiiescence." 

By  Wildes  D.  Bancioft,  Ph.D.. 
'rofeMOr  of  Physical  Chemistry,  Cornell  University,  Ithaca,  N.  Y. 

mber  18;  igia — "  The  Engineer  in  the  Building  of  the  Repoblic.** 

By  Isham  Randolph,  D.Eng,, 

Consulting  Engineer,  Chicago,  III. 
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January  2,  19 13 — ''Metallic  Colors  of  Birds  and  Insects." 

By  A.  A.  MiCHELSON,  Ph.D.,  ScD.,  LL.D., 
Professor  of  Physics,  University  of  Chicago,  Chicago,  111. 

January  9,  19x3 — "  The  Electric  Propulsion  of  Ships." 

By  W.  L.  R.  Emmet,  Sc.D., 
Consulting  Engineer  and  Engineer  of  Lighting  Department,  General 

Electric  Co.,  Schenectady,  N.  Y. 

January  15,  1913 — ^"The  Production  and  Distribution  of  Energy." 

By  Samuel  Insull. 
President,  Commonwealth  Edison  Company,  Chicago,  111. 
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January  23,  1913 — **  Phsrsics  of  the  Atmosphere  and  Aviation.' 

By  W.  J.  Humphreys,  C.E.,  Ph.D., 
Professor  of  Physics,  U.  S.  Weather  Bureau,  Washington,  D.  C. 

January  30,  19 13 — ''Luminous  Radiation." 

By  Edward  P.  Hyde,  Ph.D., 
Director  of  Physical  Laboratory,  National  Electric  Lamp  Association, 

Qeveland,  Ohio. 

February  6,  1913— "  The  Valuation  of  Public  Utility  Properties." 

By  M.  E.  Cooley,  M.E.,  Eng.D.,  LL.D., 
Dean,  Department  of  Engineering,  University  of  Michigan,  Ann  Arbor,  Mich. 

February   13,   19 13 — "Recent   Progress  in  the   Metallurgy  and   Metal- 
lography of  Iron  and  Steel." 

By  Albert  Sauveur,  B.S., 
Professor  of  Metallurgy  and   Metallography,   Harvard   University, 

Cambridge,  Mass. 

February  19,  19 13 — "The  Design  of  Large  Bridges,  with  Special  Refer- 
ence to  the  New  Quebec  Bridge." 

By  Ralph  Modjeski,  D.Eng., 
Consulting  Engineer,  Chicago,  111. 

February  27,   1913— "The  Outcome  of  the  Study  of  High  Frequency 
Phenomena." 

By  Elihu  Thomson,  Ph.D.,  Sc.D., 
Consulting  Electrical  Engineer,  Swampscott,  Mass. 

March  6,  19x3—"  Electricity  and  Matter." 

By  A.  W.  Goodspeed,  Ph.D., 
Professor  of  Physics,  University  of  Pennsylvania,  Philadelphia,  Pa. 

March  13,  19 13 — Title  to  be  announced  later. 

By  Harry  F.  Keller,  Ph.D., 
Head,  Department  of  Science,  Philadelphia  High  School,  Philadelphia,  Pa. 

March  19,  19 13 — To  be  announced  later. 
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Marcli  27,  1913 — **  The  Chemistry  of  Paper  Making/* 

By  A.  D.  Little, 
Cbcmsca]    Engineer;    President,    Arthur   D.    Little,    Inc.,    Boston,    Mass.; 
Spedal  Lecturer,  Massachusetts  Institute  of  Technology. 

AptU  3,  1913— "The  Electrical  Equipment  of  the  Modem  Battleship." 

By  H.  A.  HoRNOR,  B.A., 
Electrical  Engineer,  New  York  Ship  Building  Company,  Camden,  N.  J. 

April  10,  1913—"  Colloids  and  Crjrstals;  The  Two  Worlds  of  Matter.** 

By  R.  H.  Bradbury,  Ph.D., 
Head  of  Department  of  Science,  Southern  High  and  Manual  Training  High 

School,  Philadelphia,  Pa. 

AptU  16,  1913—"  The  Wireless  Telephone.'* 

By  G.  W.  Pierce,  Ph.D., 
Assistant  Professor  of  Physics,  Harvard  University,  Cambridge,  Mass. 

i^>ril  34,  1913 — ^Title  to  be  announced  later. 

By  J.  M.  RusBY,  M.E., 
Ei^neer  of  Tests,  United  Gas  Improvement  Company,  Philadelphia,  Pa. 


MEMBERSHIP  DIRECTORY. 


HONORARY  MEMBERS. 

Brigadier  General  JAMBS  ALLEN,  Chief  Signal  Officer,  U.  S.  A..  Washington.  D.  C. 

CoL  GEO.  L.  ANDERSON,  U.  S.  Army»  Palo  Alto.  California. 

Prof.  ARTHUR  BEARDSLE7,  Swarthmore.  Pennsylvania. 

Prof.  CHAS.  P.  CHANDLER,  Columbia  University,  New  York,  New  York. 

Dr.  LOUIS  DUNCAN,  SS  Liberty  Street,  New  York  City. 

Prof.  GEORGE  PORBBS,  No.  iz  Little  College  Street.  Westminster.  S.  W..  London.  England. 

Dr.  PRANCIS  POWLER,  Washington.  D.  C. 

Mr.  JOHN  PRITZ,  X55  Market  Street,  Bethlehem,  Pennsylvania. 

Dr.  CHARLES  P.   HIMES,  Carlisle.  Pennsylvania. 

Dr.  E.   J.   HOUSTON,  170Z  Chestnut  Street.  M.  City  Station.  Philadelphia,  Pennsylvania. 

Mr.  C.  KIRCELHOPP,  Broadway  and  Long  Beach  Boulevard,  Long  Beach,  Long  Island,  New  York. 

Prof.  WM.  D.  MARKS,  Park  Row  Building.  New  York  City. 

Dr.  T.  C.  MENDENHALL,  Ravenna.  Ohio. 

Rear  Admiral  JOS.  B.  MXTRDOCK,  U.  S.  S.  Saratoga.  Asiatic  Station  via  San  Prancisco,  Cal. 

Mr.  RALPH  W.  POPE,  570  Cherry  Street.  Elizabeth,  New  Jersey. 

Prof.  H.  TRBSCA,  Conservatoire  des  Arts  and  Metiers,  Paris,  Prance. 

Lt.-Col.  THBO.  TURRETTINI,  London,  England. 

Prof.  Wm.  CAWTHORNB  UNWIN,  Palace  Gate  Mansions,  Kensington,  London,  England. 

Dr.  GEO.  M.  WARD,  New  York,  New  York. 

Dr.  H.  W.  WH/EY,  Room  xxao.  Woodward  Building.  Washington,  D.  C. 

Lieut.  A.  B.  WTCKOPP,  Port  Townsend.  Washington. 

CORRESPONDING  MEMBERS. 

Mr.  JOHN  JACOB  HOLTZAPPEL,  London,  England. 

Mr  T.  COMMERPORD  MARTIN,  29  West  39th  Street,  New  York  City. 

Mr.  ERNST  PONTZEN,  Paris.  Prance. 

PERMANENT  MEMBER. 

ANDREW  CARNEGIE,  9xst  Street  and  Pifth  Avenne.  New  York  City. 

MEMBERS. 

ABBOTT,  ROBERT  A.,  Metallurgical  Engineer,  The  Peerless  Motor  Car  Co..  Cleveland,  Ohio. 

ABEL,  CHARLES,  Painter,  300  Pifth  Avenue,  Haddon  Heights.  New  Jersey. 

ACHBSON,  B.  G., Manufacturer,  Niagara  Palls,  New  York. 

ACKER,  FINLBY,  President,  Pinley  Acker  Company.  Chestnut  and  Twelfth  Streets,  Phila- 
delphia, Pennsylvania. 

ADAMS,  A.  L.,  Consulting  Civil  Bngineer,  73  z  Balboa  Building,  San  Prancisco.  California. 

ADAMS,  DANIEL,  Lumber  Merchant,  3940  N.  Marshall  Street.  Philadelphia,  Pennsylvania. 

ADLBR,  PRANCIS  H.,  Student.  z6zo  Arch  Street,  Philadelphia,  Pennsylvania. 

AKIMOFF,  NICHOLAS  W.,  Hydraulic  Engineer.  1022  Drezel  Building.  Philadelphia.  Pa. 

ALBERTSON,  W.  H.,  Builder,  za  South  7th  Street,  Philadelphia.  Pennsylvania. 

ALBRBCHT,  A.  C,  Manufacturer.  Lehigh  Avenue  and  American  Street,  Philadelphia,  Pa. 

ALEXANDER,  H.  W.,  Jr.,  Haverford.  Pennsylvania. 

ALBXANDBR,  L.  A.,  Mechanical  Bngineer,  P.  O.  Box  574f  Waterbury,  Connecticut. 

ALLAN,  ANDREW,  Jr.,  Manufacturer,  486  Greenwich  Street.  New  York,  New  York. 

ALLEN,  C.  W.,  53 z  Oley  Street.  Reading.  Pennsylvania. 

ALLEN,  F.  S.,  Boiler  Inspector,  56  Prospect  Street.  Hartford.  Connecticut. 

ALLEN,  JAMBS,  Brigadier  General,  Chief  Signal  Officer,  U.  S.  A.,  Washington.  D  C. 
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ALUH.  84MUSL  L.,  70 x  DenckU  Buildinc.  nth  And  Market  StreeU.  PhfladelpliU.  Pa. 

MMJMM,  WTUJAM  B^  xazx  Clover  Street.  PhiUdelphU.  PawsylvanU. 

ATJjni,  WM.  H^  557  Church  Lane.  Germantown.  Philadelphia.  Penmylvania. 

ALUBTHS,  SIR  JOHH  O.  N.,  Civil  Engineer.  Chevin.  Belper.  England. 

ALUGER,  WILLIAM  T.,  Chemical  Engineer.  Harrison  Safety  Boiler  Works.  17th  and  Alle- 
gheny Avenue.  Philadelphia.  Pennsylvania. 

ALWIHB,  JOHH.  Jr..  Manager,  Mutual  Chemical  Company  of  America.  1248  Block  Street. 
Balttmore,  Md. 

AHDERSOH,  FRAlfK,  Mining  Engineer,  468  xath-East  Street,  Salt  Lake  City.  Utah. 

AHDERSOH,  COLONEL  OEOROE  L.,  U.  S.  Army.  Palo  Alto.  California. 

1  AHGBRER*  VICTOR,  Mechanical  Engineer.  Box  162.  Ridley  Park.  Delaware  Co..  Pa. 

ARGOLLO,  M.  Dl  TBIVB  B.,  Civil  Engineer.  Hotel  Bayerischer-Hof .  Munich.  Germany. 

ARMSTRONG.  B.  J.,  Mechanical  Engineer.  954  N.  9th  Street,  Erie.  Pennsylvania. 

ARMSTRONG.  THBODORB,  President  Pennsylvania  Salt  Manufacturing  Co..  X15  Chestcut 
Street,  Philadelphia.  Pennsylvania. 

ARMSTRONG.  WM.  R..  Powers-Weightman-Rosengarten  Co..  Philadelphia.  Pa. 

ASHMBAD.  FRANK  M.,  CivU  Engineer.  633  Brisbane  Building.  Buffalo.  New  York. 

ATLEB,  WALTER.  CivU  Engineer.  403  Southern  Building.  Washington.  D.  C. 

ATTBRBURY,  W.  W.,  Fifth  Vice  President.  Pennsylvania  Railroad  Co..  Broad  Street  Statios. 
Philadelphia,  Pennsylvania. 

I  ATWATBR.  R.  M.  Jr.,  Consulting  Engineer,  Ladenburg.  Thalmann  ft  Co..  as  Broad  Street, 

J  New  York,  New  York. 

AUCHY.  OBOROB,  Analytical  Chemist.  6932  Tulip  Street.  Tacony.  Philadelphia.  Pa. 

AUSTIN,  W.  L..  Locomotive  Designer  and  Builder.  500  N.  Broad  Street.  Philadelphia.  Pa. 

AYER,  F.  W.,  Advertising.  300  Chestnut  Street,  Philadelphia.  Pennsylvania. 

BAILY.  JOSHUA  L.,  Merchant,  34  S.  xsth  Street.  Philadelphia.  Pennsylvania. 
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BAIRD.  HOBART  B.,  Electrical  Engineer.  The  Hagerstown  Railway  Co..  Hagerstown.  Md. 

BAIRD.  JOHN  B..  Real  Estate  Trust  Building.  Philadelphia.  Pennsylvania. 

BAIRD.  THOS.  B..  Villa  Nova,  Pennsylvania. 

BAKER.  FRANKLIN.  Jr..  Manufacturer.  334  W.  Horter  Street.  Germantown.  Philadelphia. 
Pennsylvania. 

BAKER.  GEO.  BALES.  Physician.  421  Walnut  Street.  Philadelphia.  Pennsylvania. 

BAKER.  J.  B..  Broad  Street  Station,  Philadelphia.  Pennsylvania. 

BALCH.  ALFRED  C.  Publisher.  227  S.  6th  Street.  Philadelphia.  Pennsylvania. 

BALCH.  EDWIN  S..  Attomey-at-Law.  31X  So.  xsth  Street.  Philadelphia.  Pennsylvania. 

BALLINGALL.  PETER.  Accountant.  633  Drexel  Building.  Philadelphia.  Pennsylvania. 

BALUNGBR.  WALTER  F..  Architect  and  Engineer.  1211  Arch  Street.  Philadelphia.  Pa. 
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MAGEE,  JAMES  R.,  1720  Walnut  Street,  Philadelphia,  Pennsylvania. 

MAILLOUX,  C.  O.,  Consulting  Engineer,  519  West  End  Avenue,  New  York,  N.  Y. 

MAJOR,  ALFRED  J.,  The  Sedgley,  45th  and  Pine  Streets,  Philadelphia,  Pennsylvania. 

MANNING,  C.  H.,  Mechanical  Engineer,  Manchester,  New  Hampshire. 

MANNING.  JOSEPH  T.,  828  Land  Title  Building,  Philadelphia.  Pennsylvania. 

MANWARING,  A.  H.,  Electrical  Engineer,  2033  N.  33rd  Street,  Philadelphia.  Pennsylvania. 

MARKLE,  A.,  Mine  Operator,  Hazleton,  Pennsylvania. 

MAREXE,  JOHN,  Coal  Operator,  Jeddo.  Pennsylvania. 

MARKS,  WM.  D.,  Consulting  Engineer,  Park  Row  Building,  New  York  City,  N.  Y. 

MAROT,  RUSHTON,  Paint  Manufacturer,  212  Race  Street,  Philadelphia,  Pennsylvania. 

MARSDEN,  MARK  W.,  Inventor,  3267  Jasper  Street.  Manayunk.  Philadelphia,  Pennsylvania. 

MARSHALL,  THOS.  H.,  Carpenter  and  Builder,  413  Locust  Street.  Philadelphia,  Pennsylvania. 

MARTIN,  T.  COMMERFORD,  29  W.  39th  Street,  New  York  City.  N.  Y. 

MASLAND,  CHAS.  WM.,  Carpet  Maniifacturer.  3236  Amber  Street,  Philadelphia,  Pa. 

MASON,  CHARLES  T.,  President,  Sumter  Telephone  Manufacturing  Co.,  Sumter.  S.  C. 

MASON,  E.  F.,  68  E.  Main  Street,  Homell,  New  York. 

MASON,  W.  P.,  Professor  of  Chemistry,  Rensselaer  Poly.  Institute.  Troy.  New  York. 

MATHER,  EDMUND,  Mechanical  Engineer,  Harrisburg,  Pennsylvania. 

MATTHEWS,  C.  L.,  S03  Carpenter  Street,  Germantown,  Philadelphia,  Pennsylvania. 

MATTHEWS,  W.  G.,  Box  1492,  Jacksonville.  Florida. 

MEEKER,  G.  H.,  Professor  of  Chemistry,  Medico- Chirurgical  College,  Philadelphia,  Pa. 

MEIRS,  RICHARD  WALN,  Banker.  1336  Walnut  Street,  Philadelphia,  Pennsylvania. 

MELLOR,  ALFRED,  Chemist.  152  W.  Walnut  Lane.  Germantown,  Philadelphia,  Pa. 

MELLOR,  L.  BANCROFT,  Steam  Engineer,  24  South  7th  Street.  Philadelphia,  Pennsylvania. 

MELLOR,  NORMAN,  Manufacturer,  Wayne  Junction,  Philadelphia.  Pennsylvania. 
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MELLUISH,  JAMBS  G.,  Civil  and  Sanitary  Engiaeer.  aaa  Unity  Building,  BloomlnKton.  III. 

MELODY,  MICHAEL.  Bailey  Buildiog.  Philadelphia,  Pennaylvania. 

UBNDBNHALL,  T.  C,  Ravenna,  Ohio. 

HBRKICE,  IAMBS  HARTLEY,  ssdd  Wayne  Avenue.  Germontown,  PHIadelphia.  Pa. 

MBBKICK;  J.  C,  Jl.,  RonborouKh.  PhiUdelphia,  PinniylviTila. 

MERRICK,  V.  R.,  3317  N.  iind  Street.  Philadelphia.  Pemmylvania. 

MEtUUTT,  JAUBS  SMITH,  Manufacturer,  N.  W.  Comer  Front  and  Arch  Streeta.  Camden, 
New  Jeraey. 

HEBSHOR,  RALPH  D.,  Conaulting  Engineer.  So  Maiden  LanE— ig  Cedar  Street.  New  York. 
N.  Y. 

MIDDLETOn,  ALBERT  C,  jw  B.  Main  Street,  Moorestown.  Ngw  Jersey. 

HtLLER,  ADOLPH  W.,  Wholejale  Drags,  400  North  3rd  Street.  Ehiladelphia.  Pennsylvania. 

MILLER,  AKGHS  X...  Electrical  Engineer,  Ss  Chnton  Street,  Room  t>03.  Brooklvn.  N.  Y. 

HILLBR,  CASPER  W.,  Physidan.  Wallingford.  Pennsylvania. 

HILLBR,  SIUOK,  Manufacturer.  901  North  l6th  Street.  Philadelphia,  Pennsylvania. 

MILLS,  GEORGE  M.,  1301  North  Bth  Street.  PhiUdelphia,  Pennsylvania, 

MILNB,  DAVID,  Teitile  Manufacturer.  School  House  Lane,  Germantown,  Philadelphia,  Pa. 

MILHE,  P.  r.,  ni4  Sprace  Street.  Philadelphia.  Pennsylvania. 

MILNBR,  B.  B.,  Pennsylvania  Railroad  Company.  Wilmloston.  Delaware. 

MINER,  H.  S..  Manufacturing  Chemist,  Welsbach  Light  Co..  Gloucester,  New  Jersey, 

MtSSHEB,  GEO.,  it-.  Farmer,  110  Osborne  Street,  Wissohickon,  Philadelphia,  Pennsylvania. 

MITCHELL,  HBKRY  D„  Glased  Kid  Manufacturer,  no  N.  34th  Street.  Philadelphia.  Pa. 

MITCHELL,  W.  K„  ifith  and  Eilswarth  Streets,  Philadelphia,  Pennsylvania. 

MIXER,  CHARLES  A.,  Civil.  Electrical  and  Hydraulic  Engineer,  Rumford,  Maine. 

HOORB,  ALFRED,  Attomey-at-Law,  61S  North  American  Building.  Philadelphia.  Pa. 

MOORE,  H.  D.,  Jr..  4018  Green  Street,  Philadelphia,  Pennsylvania, 

HOORB,  HORACE  B.,  6439  Jefferson  Street.  Germantown,  PhiUdelphia,  Pennsylvania. 

HOORB,  M.  G„  Superintendent,  Mining  Department,  Cambria  Steel  Co.,  MoorUnd,  Johns- 
town, Pennsylvania. 

MOORE,  W.  B.,  Manaeer,  West  Penna.  Railways  Co.,  601  Bank  for  Savings  Building,  PitU- 
burgh,  Pennsylvania. 

MOORE,  WALTER  T.,  Foreign  Freight  Agent,  sso  Bourse  Building.  Philadelphia,  Pa. 

MORAn,  ROBERT.  Roiario,  San  Juan  County,  Washington. 

_t,  RAHDAL,  First  Vice-President,  United  Gas  Improvement  Co.,  Broad  and  Arch 
eets,  PhiUdelphia.  Pennsylvania 

n    EDWARD,  Attomey-at-Law,  Morris  Building,  Philadelphia,  Pa. 

MORRIS,  EFFIITGHAM  B.,  Lawyer,  Girard  Trust  Company,  Philadelphia,  Pennsylvania. 

HORRI3.  HENRY  G..  Meshinieal  Engineer,  Commonwealth  Trust  Building,  nth  and  Chest- 
nut Streets,  Philadelphia,  Pennsylvania. 

HORRIS,  JOHN  T„  S76  Dreiel  Building,  Philadelphia,  Pennsylvania. 

HORRIS,  THBODORS  H.,  Iron  Merchant.  160S  Market  Street,  Philadelphia,  Pennsylvania. 

MORSE,  WILLARD  S.,  Seaford,  Delanare. 

HORWITZ,  JOSEPH.  The  GUdstcne.  nth  and  Pine 

HOWLDS,  THOMAS  D.,  Lawyer,  loai  Chestnut  Str. 

HOYER,  T.  AMBROSE,  A»islant  Professor  of  Mech: 
gan,  Ann  Arbor,  Michigan, 

MUCKLB,  COL.  M,  R.,  8r.,  17"  Pine  Street,  Philade 

HULLER,  E.  A.,  soi  MitcheU  Avenue.  Avondale.  Cin< 

HDITROE,  CAPT.  CHAS.  W.,  R.  C.  S.,  Custom  Houi 

HURDOCK,  REAR  ADMIRAL  JOS.  B.,  U,  S.  S.  Sara 
California. 

HURPHY,  PBTBR  H.,  Manufacturer,  112  Prick  Buili 

HURRAY,  J.  F.,  Civil  Engineer,  SOT  Broad  Street  Sta 

KACKE,  ARNOLD,  34a  S.  gth  Street,  Philadelphia,  Pennsylvania. 

nEILER,  SAMUEL  G„  Consulting   Mechanical  and  Electrical  Engineer,   1409  Mai 
Building,  Chicago,  lUinois, 

HELL,  PHILIP.  Dental  Instrument  Manufacturer,  3619  N.  Marshall  Street,  Philadelp 

nBTHERY,  JOHN  E.,  ElectricUn.  3015  W.  Turner  Street.  PhiUdelphia,  Pennsylvania 

HBTTLETOM,  W.  A.,  Ballslon  Lalie,  New  York, 

ITEWBOLD,  CLBMBKT  B.,  Banker,  sii  Chestnut  Street,  Philadelphia,  Pennsylvania. 

HEWHALL,  GEOROE  M.,  Designer  and  Engineering  Eipert,  Morris  Building,  Philai 
Pennsylvania, 
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niCB,  EUGBNB  B.,  Paint  Manufacturer.  27a  S.  and  Street.  Philadelphia.  Pennsylvania. 

NICHOLS,  CARROLL  B.,  224  S.  3rd  Street,  Philadelphia.  Pennsylvania. 

NICHOLSON,  COLEMAN  L.,  P.  O.  Box  138.  Haverford.  Montgomery  County.  Pennsylvania. 

NITTROUBR,  JOHN  S.,  Photometrist,  417  Chelten  Avenue.  Ashbourne,  Pennsylvania. 

NORMAN,  BRADFORD,  Farmer,  Newport  Water  Works.  Newport.  Rhode  Island. 

NORMAN,  REGINALD,  Newport,  Rhode  Island. 

NORRIS,  CHARLBS,  Aldine  Hotel,  Philadelphia.  Pennsylvania. 

NORRIS,  GEO.  L.,  Tool  Specialist.  222  W.  and  Street.  Wilmington.  Delaware. 

NORRIS,  ISAAC,  Physician.  Bryn  Mawr,  Pennsylvania. 

NORRIS,  R.  v..  Consulting  Engineer.  5ao  Second  National  Bank.  Wilkes-Barre,  Pennsylvania. 

NORRIS,  W.  H.,  Mechanical  Engineer,  3622  Chestnut  Street,  Philadelphia.  Pennsylvania. 

NORTHRUP,  E.  F.,  Physicist.  Princeton.  New  Jersey. 

NORWOOD,  GXTT  E.,  Assistant  Treasurer.  The  Diamond  Rubber  Co..  Akron.  Ohio. 

NOWELL.  JOHN  C,  7322  Boyer  Street.  Mt.  Airy,  Philadelphia.  Pennsylvania. 

OBERLY,  ALBERT  D.,  Civil  Engineer,  Scottdale,  Pennsylvania. 

O'BRIEN,  JOS.  J.,  Inventor  and  Author.  Room  x8.  Provident  Bank  Building.  Washington, 
D.  C. 

OLSEN,  TINIUS,  Testing  Machine  Manufacturer,  500  N.  12th  Street.  Philadelphia.  Pa. 

ORMROD,  GEORGE,  President.  Donaldson  Iron  Co.,  1227  Hamilton  Street,  Allentown.  Pa. 

ORUM,  MORRIS  L.,  Machinist.  1320  N.  19th  Street,  Philadelphia,  Pennsylvania. 

OSBORN.  FRANCIS  C,  Designer  and  Machinery  Manufacturer.  45  Bast  Fort  Street.  Detroit. 
Michigan. 

OSBORNE,  L.  A.,  Vice-President.  Western  Electric  and  Manufacturing  Co..  P.  O.  Box  911, 
Pittsburgh,  Pennsylvania. 

OSSA,  ENRIQUE  CRUCHAGO,  Calle  De  Castro  No.  49.  Santiago  de  Chile,  South  America. 

OTIS,  SPENCER,  Mechanical  Engineer,  Railway  Exchange  Building,  Chicago.  Illinois. 

OTT,  G.  F.,  Coppersmith.  213  Buttonwood  Street,  Philadelphia,  Pennsylvania. 

OUTERBRIDGE,  PROF.  A.  E.,  Jr.,  Metallurgist,  William  Sellers  &  Co.,  x6oo  Hamilton  Street. 
Philadelphia,  Pennsylvania. 

PAGE,  EEARLAN,  Allen  Lane  and  Greene  Street,  Germantown,  Philadelphia,  Pennsylvania. 

PALMER,  T.  CHALKLET,  Chemist,  American  Dyewood  Co..  Chester,  Pennsylvania. 

PARDEE,  CALVIN,  Steel  Manufacturer,  447  Drexel  Building,  Philadelphia.  Pennsylvania. 

PARKER,  JOHN  C,  General  Manager,  Parker  Boiler  Co..  1006  Pennsylvania  Bmlding,  Phila- 
delphia, Pennsylvania. 

PARSONS,  GEORGE  WELLMAN,  Consulting  Engineer,  4th  and  Spruce  Streets.  Steelton. 
Pennsylvania. 

PATTERSON,  D.  W.,  Mechanical  Engineer,  Harrison  Building,  Philadelphia,  Pennsylvania. 

PATTERSON,  WISTAR  E.,  Electric  Storage  Battery  Co.,  19th  and  Allegheny  Avenue.  Phila- 
delphia, Pennsylvania. 

-PATTON,  WILLIAM  A.,  Pennsylvania  Railroad  Co..  Broad  Street  Station.  Philadelphia.  Pa. 

PAUL,  H.  N.,  Jr.,  Lawyer,  1815  Land  Title  Building.  Philadelphia.  Pennsylvania. 

PAUL,  LAWRENCE  T.,  Consulting  Engineer,  Villa  Nova.  Pennsylvania. 

PEARSON,  FREDK.  J.,  Technical  Engineer.  3741  W.  63rd  Place,  Chicago,  Illinois. 

PEARSON,  JOSEPH  T.,  Box  Manufacturer,  1825  Boston  Avenue,  Philadelphia,  Pa. 

PEARSON,  JOSHUA  A.,  Purchasing  Agent,  1401  Arch  Street,  Philadelphia,  Pennsylvania. 

PEMBERTON,  H.,  Jr.,  xoo8  Clinton  Street,  Philadelphia,  Pennsylvania. 

PENNIE,  JOHN  C,  Lawyer,  35  Nassau  Street,  New  York  City. 

PENNOCK,  GEORGE  L.,  Florist.  165  W.  Essex  Avenue,  Lansdowne.  Pennsylvania. 

PENROSE,  CHARLES,  Electrical  Engineer.  1000  Chestnut  Street.  Philadelphia.  Pa. 

PERKINS,  ROWAN  PENROSE,  Consulting  Engineer,  2005  De  Lancey  Street,  Philadelphia. 
Pennsylvania. 

PEROT,  T.  Morris,  jr.,  Malt  Manufacturer,  808  Lafayette  Building.  Philadelphia.  Pa. 

PERROT,  EMILE  G.,  Architect  and  Engineer.  121 1  Arch  Street.  Philadelphia.  Pennsylvania. 

PERRY,  EDWARD,  Clothier.  z6th  and  Chestnut  Streets.  Philadelphia.  Pennsylvania. 

PERRY,  R.  S.,  3500  Gray's  Ferry  Road.  Philadelphia.  Pennsylvania. 

PETERKIN,  A.  G.,  Chemist.  1653  Pratt  Street.  Prankford,  Philadelphia.  Pennsylvania. 

PETERSON,  FRANK  P.,  Gas  Engineer,  iiox  Bessemer  Bldg.,  Pittsburgh.  Pennsylvania. 

PETTIT,  HORACE,  Lawyer.  Witherspoon  Building.  Philadelphia.  Pennsylvania. 

PEUCKERT  KURT  W.,  Engineer  and  Architect.  310  Chestnut  Street.  Philadelphia.  Pa. 

PEW,  J.  N.,  Morris  Building.  Philadelphia.  Pennsylvania. 

PHILLBR,  GEORGE,  2x17  Spruce  Street.  Philadelphia,  Pennsylvania. 

PICOLET,  LUCIEN  E.,  2217  N.  sand  Street.  Philadelphia,  Pennsylvania. 
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PITBfAN,  GEH.  JOHN,  167  Berkeley  Avenue,  Orange,  New  Jersey. 

PLATEN,  H.  B.,  209  Best  Street,  Savannah.  Georgia. 

PLBASONTON,  F.  R.,  P.  O.  Box  loa.  Stedton,  Pennsylvania. 

POLLARD,  COLUNGWOOD,  Yarn  Merchant.  Cheapside,  Bradford.  England. 

PONTZEN,  ERNEST. 

POPE,  RALPH  W.,  570  Cherry  Street,  Elisabeth.  New  Jersey. 

PORTER,  J.  BENTON,  Electrical  Engineer.  Witherspoon  Building.  Philadelphia,  Pa. 

POTTS,  WM.  M.,  Civil  Engineer.  Wyebrooke,  Chester  County,  Pennsylvania. 

PRICE,  MAX  CHARLES,  Architect.  Atlantic  Highlands.  New  Jersey. 

PRICE,  M.  M.,  Sales  Agent.  The  Babcock  &  Wilcox  Co..  loio  North  American  Building. 
Philadelphia,  Pennsylvania. 

PRINCE,  SAMUEL  F.,  Jr..  Mechanical  Engineer.  70  W.  46th  Street.  New  York.  N.  Y. 

PIJGH,  CHARLES  E.,  Overbrook.  Pennsylvania. 

RAE,  JOHN,  Draughtsman,  5231  Pine  Street.  Philadelphia.  Pennsylvania. 

RAMBORGER,  WM.  K.,  1315  Arch  Street,  Philadelphia,  Pennsylvania. 

RAMSDEN,  JOHN  T.,  Chief  Engineer.  Tabor  Manufacturing  Co..  i8th  and  Hamilton  Streets 
Philadelphia,  Pennsylvania. 

RANDOLPH,  BEVERLY  S.,  Civil  and  Mining  Engineer.  Berkeley  Springs.  West  Virginia. 

RAWLE,  JAMES,  Car  Builder.  10 18  Arcade  Building.  Philadelphia.  Pennsylvania. 

RAYMOND,  WARD,  Mechanical  Engineer,  908  Paxinosa  Avenue.  Easton.  Pennsylvania. 

REA,  SAICXJEL,  Broad  Street  Station,  Philadelphia.  Pennsylvania. 

READ,  WILLIAM  F.,  Manufacttirer.  209  d^hestnut  Street,  Philadelphia.  Pennsylvania. 

REBMANN,  GODFREY  R.,  Manufacturer.  S.  W.  Comer  Z2th  and  Sansom  Streets.  Philadel- 
phia. Pennsylvania. 

REDFIBLD,  ROBERT  S.,  Wayne.  Delaware  County.  Pennsylvania. 

REESE,  CHARLES  L.,  Chemical  Director.  E.  I.  du  Pont  de  Nemours  Powder  Co..  Wilming- 
ton. Delaware. 

REESE,  GEORGE  C,  112  N.  Z9th  Street,  Flatbush.  Brooklyn.  New  York. 

REEVES,  PAUL  S.,  Manufacturer. 

REICHARDT,  HENRY,  3581  Queen  Lane.  Philadelphia.  Pennsylvania. 

REMMERS,  BERNHARD,  Chemical  Engineer.  Bourse  Building.  Philadelphia.  Pennsylvania. 

RENO,  JESSE  W.,  Otis  Elevator  Co.,  nth  Avenue  and  a6th  Street,  New  York.  N.  Y. 

REYNOLDS,  E.  L.,  Manager  Sales  Office.  Electric  Storage  Battery  Co..  19th  and  Allegheny 
Avenue.  Philadelphia.  Pennsylvania. 

RICE,  CHARLES  D.,  Works  Manager.  581  Capitol  Avenue,  Hartford,  Connecticut. 

RICE,  ISAAC  L.,  II  Pine  Street,  New  York,  N.  Y. 

RICE,  JAMBS,  1006  Jefferson  Street,  Wilmington,  Delaware. 

RICHARDS,  EDGAR,  60  Ayrault  Street.  Newport.  Rhode  Island. 

RICHARDS,  J.  W.,  Professor  of  Metallurgy.  Lehigh  University.  South  Bethlehem.  Pa. 

RICHARDS,  JOHN,  Sausalito,  California. 

RICHMOND,  WILLIAM  H.,  Scranton.  Pennsylvania. 

RICKBTTS,  L.  D.,  Mining  Engineer.  Cananea,  Sonora.  Mexico. 

RIDER,  GEORGE  S.,  Consulting  Engineer,  Century  Building.  Cleveland.  Ohio. 

RIDPATH,  J.  W.,  Superintendent  of  Turnpikes.  Jenkintown.  Pennsylvania. 

RIEGNER,  W.  B.,  Engineer  of  Bridges.  Philadelphia  and  Reading  Railway.  Reading  Terminal. 
Philadelphia.  Pennsylvania. 

RIEHLE,  FRED.  A.,  Testing  Machine  Manufacturer.  1424  N.  9th  Street.  Philadelphia.  Pa. 

RIGLING,  ALFRED,  Librarian,  4835  Haverford  Avenue,  Philadelphia,  Pennsylvania. 

RILEY,  LEWIS  A.,  Civil  and  Mining  Engineer,  902  Lafayette  Building.  437  Chestnut  Street, 
Philadelphia,  Pennsylvania. 

RINGWALT,  ROLAND,  Clergyman,  3016  Carman  Street,  Camden,  New  Jersey. 

RIPPEY,  S.  HOWARD,  610  W.  Upsal  Street.  Germantown,  Philadelphia,  Pennsylvania. 

RITTER,  LOUIS  E.,  Consulting  Civil  Engineer,  1707  Marquette  Building,  Chicago,  Illinois. 

ROBERTS,  GEORGE  J.,  Public  Service  Corp.,  Newark,  New  Jersey. 

ROBERTS,  PERCIVAL,  Jr.,  717  Arcade  Building,  Philadelphia,  Pennsylvania. 

ROBERTS,  WILMER,  Palmyra,  New  Jersey. 

ROBINS,  THOMAS,  President,  Robins  Conveying  Belt  Co.,  13  Park  Row,  New  York  City. 

ROBINSON,  A.  A.,  Civil  Engineer,  900  Tyler  Street,  Topeka.  Kansas. 

ROBINSON,  ALEXANDER  P.,  Vice-President,  Cambria  Steel  Co..  Morris  Building,  Phila- 
delphia, Pennsylvania. 

ROBINSON,  ANTHONY  W.,  Insurance,  409  Chestnut  Street,  Philadelphia.  Pennsylvania. 

ROBINSON,  F.  C,  Chemist,  3144  Passyunk  Avenue,  Philadelphia.  Pennsylvania. 
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SO(SES^«  WHL.  G^  Blem-neal  T-'Ug'^T*^/     Cuionuil   fijaiineiKE    i2ta:  aac  JL 
Phiiadeiphia.  JPenxtf^'ii-stnuL. 

JLOnXraSJA,  I^  F^  Prafeanr  tf  I>r&v-inf  anc  I>BBi|niini;    Z'crnTXi.  Viimh    Tiain'n^  H-^ 
Scii{M>l.  JTti:  vat  TTtAifi  5^rBca,  PnliMdeijin-.t.  PfrrmF;   t-mti^ 

JLOSEfUKAITM*  MOKJOB,  Maagfauiiue^   in^  E  3rc  Srresn  Pn  ianrrrma^  Pexnar-*^ 
JLOSEMBAITM,  W- A,  Pat«r  Antmrr   a:  Park  Unv    Npv  Tari.  N   T. 

^elyma.  Pcmavrranisk. 
SOfiSJiGJJtTESj  F.  HL,  3S't>5  'Wahnc  Street  PhJiaOEhmifc  I^cl^i^^^ '^icnifc. 

JLOfiSKCAXTiai*  GBO&GS  P^  MasmfHrMmnc  :^>fnTHKi   P    I    Ba  TTir>   Ptif.»?WyiVM    Pa. 
&08dKrAXTESI,  H.  BL«  lig-aTrnfugtimuf  Cltyrrrmsi   ^x?  S  r^-ir  Si-gn.  PnLaat:?TTnfc.  Piu 

iyt.  New  YoriL. 
JLOIfUJO),  EDWAXD,  Maarcdartrrcr,  T.  ft  H-  Rmrijcnl.  Phi.aaen^'infc.  pgrggT-'r^rnm 
XUMSOCKrH,  J.  BL«  I-mcrtrcaesS  l&isimfaTnxrc  aac  Ham"inc:fC  4$l  IZliir:>&  fcrees.  Affhri  ille. 

JtUXELT,  W.  B^  IOI2  Haerxsac  Street.  LaparLe.  T-nrhama 

XtlTMFOXD,  WL  C^  MLanacer,  ITxil  H.  Hucvmumr  Cu.  f:^  ssc  JTtig;  :■_*  5rL.eg.ifc.  P%£ladel;hia, 
PtroBFyh'aiiiiL. 

HtLlkllAy  C^  M&safacLujg  c£  Fa&rr  I<eaTTMr-  Gnnas.  F"*^  aa^  rzorrr  ^^  «g«-iL  P%nla> 


J-JML,  En^Tjew  rrf  Tests,  TTrdted  Ga*  Ixcprrvesacan   C:*.    Btniac  an£  ArcSa  Str 
Phiiadeix»isia,  PeirrsF?"} 


KKUTBSL,  CHAKUES  A-,  MtyJhaTnra:  F-nrrifgr  aac  Pa:<=r:  S:ru:x-::r  a^i  Vaima 
<ie}j^iua.  P«m£y}i-fcrr:sL. 

XTAM,  HAKEffi  J-,  Praiewjc".  EjertritaC  ETj^seerraj:.  Sh-a-rrrrc  TTi-Ter^rr,  Calsfcimia. 

CkAI>TX£3U  S-  F-»  CcQFsCt'-.F  CberrdKt,  39  S.  icni  Strert.  PhfladsTin^a  Pfxaanrh 

fyU>Tl£K»  S-  6-,  Ccgts^-r.-ng  Tbecnr:.  3;*  S.  jotti  Street.  P;ilai5ti.7»nik.  PenEFj-ri 

SAUtOS*  FKEDK.  W^  CiTfl  aac  Mcrr-.artcal  £^=xE:rr>eer.  \x  Strh.-r.t.T  A-rfrmf..  Toraclo,  Casi. 

fiAUlOS,  PCDB.O  C-,  E^ectro-Cbrtrir  al  EssrrDeer,  CnrrTncgrg-ta^-ir  Tras:  B^Lissj*.  Phila- 
oel^iua   P*stiifyl-i-^t:2ii_ 

CAKBOJUI.  £DVAJU>  H-,  Arcade  B^ciag.  Prflaffl-iia.  Pe==r«  >ra=i^ 

fAJIS*  AVTOinO,  M«ni.£=i.  i^s*  S.  jrd  St:rws.  Pbr^aitZ^bi*.  pg^:;iT-^t-Ttfc 

SARO£SrT«  C-  E-,  A3«rit3Bs:  R-DCarr  Vaixe  Cc^  41-2  "WT.  3  :tj:  Strewn    An5ers;a=_  InSana. 

SAKOEVT,  GEORGE  W,   Me^aZsrsiFi,   Crac£b>  Siedl   Ci.,   R:cc=  j-^cuv-   Oixcr  BuDdizie. 

P:".i-ut:r^t: ,  P<-:rE.Fy:T5irxa_ 

fiABTAUi,  FAUL  J,  PbyB^dasi.  m  W.  I>c«»a  Sqsare,  Phlladflrirza.  Pc=ssT-T*=i»- 
SAitrAUl,  WnXlAM,  An;r:.  :30  W.  srii  S-.rT«.  \>w  Ycrk,  N.  Y. 

SAUJTDERS.  WALTER  M-,  Ciesnst,  20  I>c»ry  Sstset,  01=errLlr«.  Prmf  e=i:*-  Rbade  Island- 
fiAZe,  CfURLCS  WnXIAM.  Bacterid! o«ica:  Cbes=a«,  ^  Pc»^  At«=:c*.  N«-rpcirt,  R.  I. 
SCATTERGOOD,  HL  W-,  Ma=:sfaci^=r«-,  240  W.  T=:pcb^ci«=l  5ir««:,  Ggrrianiown,  Phila- 

SCJXEBJU  OSCAR  L-,  Mtghar-cal  Er^ineer.  1235  Spring  Garden  Stree:.  Pii'.aiclpbia,  Pa. 
eCBlODT*  EDWARD  A,  BarJcer.  127  Edwan!  Sirwt.  Pbilaiflphia,  PKir;sT:Ta=ia. 
SCBJfEWlJFD*  F^  Precdes^t.  Gerzaa-Axcencas  Coice  and  Gas  Cc.  :t  Baiicsr  Place,  New 

^CKRECDER*  A  M-,  M«charfca!  E=«i=e*r,   Phi!aic:?hia  Textile   Macid=erv  Co.,  Hancock 
atiC  ^j^zxTVfT.  Streetf,  Pr.ilade!phia,  Pcrinsylvania. 

CCBROPP,  A  5^  107  Market  Street,  Bethlehcsa,  Pennsylvania. 

€COTT«  W.  M^  I>racg^7rmar:.  7^07  Boyer  Street.  Mt.  Airy,  Phitaielphia,  Pes^asrivania. 

SCAIv  ALFRED  R^  Teacber.  405  Wistar  Street,  Gerrnaatown.  Philadelphia,  Peaasyivama. 

CEALv  LEWIS,  Merr^.am,  217  Cooper  Street.  Camden.  New  Jersey. 

1SEARCH*  T,  C-,  Maa'sfactarer.  Arcade  Bttiliin^.  Philadelphia,  Per:rsylva--.a- 

€E£»  JAMES  W^  Ov2Lrs:tin«  E=«iaeer.  Rectscher  Building.  Hamil'^a,  Oh::>. 
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SELLERS,  ALEX.,  Manufacturer,  x6oo  Hamilton  Street,  Philadelphia,  Pennsylvania. 

SELLERS,  COLEMAN,  Jr.,  Mechanical  Engineer.  1600  Hamilton  Street,  Philadelphia.  Pa. 

SELLERS,  HORACE  W.,  Mechanical  Engineer.  Ardmore.  Pennsylvania. 

SELLERS,  HOWARD,  Millboume  House,  Kingsessing  Station.  Philadelphia,  Pennsylvania. 

SELLERS,  RICHARD,  18 19  Vine  Street.  Philadelphia.  Pennsylvania. 

SELLERS,  MRS.  WH^LIAM,  18 19  Vine  Street.  Philadelphia.  Pennsylvania. 

SELLERS,  Wn«LIAM  F.,  Boiler  Manufacturer.  Edge  Moor,  Delaware. 

SEVERT,  MELVIN  L.,  Inventor  and  Author.  236  Park  Avenue.  Arlington  Heights.  Mass. 

SHAND,  A.  C,  Narberth.  Pennsylvania. 

SHARER,  CARL  W.,  446  B.  Walnut  Lane.  Gennantown.  Philadelphia.  Pennsylvania. 

SHARP,  CLAYTON  H.,  8oth  Street  and  East  End  Avenue.  New  York.  N.  Y. 

SHARP,  W.  H.,  Paper  Manufacturer,  28  S.  6th  Street,  Philadelphia.  Pennsylvania. 

SHARPLES,  P.  T.,  West  Chester.  Pennsylvania. 

SHARPLES,  S.  P.,  Chemist  and  Engineer.  26  Broad  Street.  Boston,  Massachusetts. 

SHATTUCK,  JOHN  D.,  General  Manager.  Philadelphia  Suburban  Gas  and  Electric   Co., 

Chester,  Pennsylvania. 
SHELTON,  F.  H.,  Gas  Engineer,  xox6  Pennsylvania  Building.  Philadelphia,  Pennsylvania. 
SHIMER,  PORTER  W.,  Chemist  and  Metallurgist,  Easton.  Pennsylvania. 
SHOEMAKER,  SAMUEL,  Builder,  1628  New  Land  Title  Building,  Philadelphia,  Pa. 
SHOEICAKER,  THOMAS  H.,  120  W.  Tulpehocken  Street,  Germantown,  Philadelphia,  Pa. 
SHRIGLEY,  JOHN  M.,  Lansdowne,  Pennsylvania. 

SHUMAN,  FRANK,  Consulting  Engineer  and  Chemist.  3400  Disston  Street,  Tacony,  Phila- 
delphia, Pennsylvania. 

SIMS,  CHARLES  A.,  Civil  Engineer  and  Contractor,  2704  Cathedral  Avenue.  Washington. 
D.  C. 

SINCLAIR,  ANGUS,  1x4  Liberty  Street.  New  York.  N.  Y. 

SINKLBR,  JOHN  P.  B.,  Architect,  805  BaUey  Building,  Philadelphia,  Pennsylvania. 

SKINNER,  C.  E.,  Electrical  Engineer,  1309  Singer  Place,  Willdnsburg.  Pennsylvania. 

SLATER,  HOWARD  C,  Mechanical  Engineer.  P.  O.  Box  102.  Ridley  Park,  Pennsylvania. 

SMINK,  F.  C,  President,  Reading  Iron  Co.,  Reading,  Pennsylvania. 

SMITH,  EARL  B.,  Testing  Engineer,  Drexel  Institute,  Philadelphia.  Pennsylvania. 

SMITH,  EDWARD  W.,  Chemical  Engineer.  735  E.  Penn  Street.  Germantown.  Philadelphia. 
Pennsylvania. 

SMITH,  EDWIN  P.,  Civil  Engineer.  4102  Locust  Street,  Philadelphia,  Pennsylvania. 

SMITH,  H.  S.  S.,  Professor  of  Civil  Engineering,  Box  x6i.  Princeton,  New  Jersey. 

SMITH.  J.  WALDO,  Chief  Engineer,  Board  of  Water  Supply.  x6s  Broadway.  New  York,  N.  Y. 

SMITH,  LOUIS  C,  Philadelphia  Electric  Company,  X22  Arch  Street.  Philadelphia,  Pa. 

SMITH,  OBERLIN,  Engineer,  Manufacturer,  Author.  Bridgeton,  New  Jersey. 

SMITH,  S.  D.,  Machinist,  x6i6  N.  Redfield  Street,  Philadelphia,  Pennsylvania. 

SMITH,  SOMMERS  N.,  Shipbuilder,  1744  N.  x6th  Street,  Philadelphia.  Pennsylvania. 

SMITH.  T.  CARPENTER,  Mechanical  Engineer,  Art  Club,  220  S.  Broad  Street.  Philadelphia, 
Pennsylvania. 

SMITH,  WALTER  B.,  Builder,  Wynnewood  P.  0.,  Montgomery  County,  Pennsylvania. 

SMITH,  WILLIAM,  Builder,  X417  W.  Dauphin  Street.  Philadelphia,  Pennsylvania. 

SMITH,  WM.  O.,  Physician,  xs  South  Market  Square.  Harrisburg.  Pennsylvania. 

SMYTH,  M.  C,  X700  Morris  Building,  Philadelphia,  Pennsylvania. 

SNOOK,  H.  CLYDE,  Electrical  Ennneer,   President,  Roentgen   Manufacturing  Company, 
1 2  iQ.  Race  Street,  Philadelphia,  Pennsylvania. 

SNOW,  ELLIOTT,  Naval  Constructor,  Office  of  Superintendent  Construction  for  U.  S.  Navy, 
care  Wm.  Cramp  &  Sons,  Philadelphia,  Pennsylvania. 

SOUDER,  HARRISON,  Civil  Engineer,  General  Superintendent,  Cornwall  Ore  Bank  Co., 
Cornwall,  Pennsylvania. 

SOULAS,  CHARLES  W.,  Betz  Building,  Philadelphia.  Pennsylvania. 

SPACKMAN,  HENRY  S.,  4a  N.  x6th  Street.  Philadelphia.  Pennsylvania. 

SPARKS,  THOMAS  W.,  121  Walnut  Street,  Philadelphia.  Pennsylvania. 

SPARRE,  FIN,  Chemist.  Experimental  Station,  E.  I.  Du  Pont  de  Nemours  Co.,  Wilmington, 
Delaware. 

SPENCER,  THOMAS,  Electrical  Engineer,  4933  Warrington  Avenue,  W.  Philadelphia,  Pa. 

SPIESE,  GEORGE  W.,  Attomey-at-Law,  1642  Green  Street,  Philadelphia.  Pennsylvania. 

SPRAGUE,  HENRY  H.,  Manufacturer.  205  Water  Street.  Bridgeport.  Conn. 

SQUIER,  GEORGE  OWEN,  Major,  American  Embassy,  London.  England. 

STANTIAL,  FRANK  G.,  Chemical  Engineer.  52  Florence  Street.  Melrose.  Massachusetts. 


78  YEAR  BOOK  OF 


STANTON,  F.  McH.,  Mining  Engineer.  208  Fifth  Avenue,  New  York.  N.  Y. 

STANTON,  J.  R.,  Mining  Engineer.  15  William  Street.  New  York  City.  N.  Y. 

STEACY,  JOHN  W.,  York.  Pennsylvania. 

STEEL,  JOSEPH  M.,  Building  Constructor,  1600  Arch  Street.  Philadelphia,  Pennsylvania. 

STEIN,  A.,  Importer  and  Manufacturer.  97  Gold  Street,  New  York,  N.  Y. 

STEINMETZ,  CHARLES  P.,  Professor  of  Electrical  Engineering,  Union  College,  Schenectady. 
New  York. 

STEINMETZ,  J.  A.,  Iron,  Steel  and  Aluminum  Expert,  care  of  Messrs.  Janney  &  Steinmetz, 
4th  and  Market  Streets,  Philadelphia,  Pennsylvania. 

STEINMETZ,  SPENCER  J.,  Sales  Agent,  141  Milk  Street.  Boston.  Massachusetts. 

STERLING,  BOWMAN  S.,  Builder.  2239  N.  33rd  Street.  Philadelphia.  Pennsylvania. 

STEVENS,  JOHN  S.,  Ninth  and  Montgomery  Avenue.  Philadelphia.  Pennsylvania. 

STEVENSON.  A.  A.,  Vice-President,  Standard  Steel  Works  Co.,  Morris  Building,  Philadelphia. 
Pennsylvania. 

STEVENSON,  S.  PRICE,  Manufacturer  of  Cold  Storage  Doors,  1500  W.  4th  Street.  Chester, 
Pennsylvania. 

STEWART,  FRANK  H.,  Electrical  Supplies.  404  Chambers  Avenue,  Camden.  New  Jersey. 

STEWART,  RALPH  C,  514  Commonwealth  Trust  Building.  Philadelphia.  Pennsylvania. 

STEWART,  THOS.  S.,  Comer  i8th  and  Spruce  Streets.  Philadelphia,  Pennsylvania. 

STIFFEL,  FRANK  H.,  723  Chestnut  Street.  Philadelphia.  Pennsylvania. 

STILLWELL,  L.  B.,  Consulting  Engineer,  100  Broadway,  New  York.  N.  Y. 

STOCKWELL,  JOSEPH  F.,  Assistant  General  Manager,  Keystone  Telephone  Co..   135   S. 
2nd  Street.  Philadelphia,  Pennsylvania. 

STOKES.  FRANCIS  J.,  Machinery  Manufacturer,  17th  and  Cambria  Streets,  Philadelphia. 
Pennsylvania. 

STONE,  JOHN  S.,  Electrical  Engineer.  31  State  Street.  Boston,  Massachusetts. 

STOTESBURY,  E.  T.,  Banker,  Chestnut  and  5th  Streets.  Philadelphia.  Pennsylvania. 

STOUGHTON,  A.  B.,  Lawyer.  1506  Land  Title  Building.  Philadelphia.  Pennsylvania. 

STOUT,  R.  P.,  Ordnance  Engineer,  404  Market  Street,  Bethlehem,  Pennsylvania. 

STRADLING,  6.  F.,  Teacher,  5120  Newhall  Street,  Germantown,  Philadelphia,  Pennsylvania. 

STRATTON,  HARRISON  D.,  Machinery  Manufacturer,  4301  Walnut  Street.  Philadelphia,  Pa. 

STRONG,  WILLIAM  WALKER,  Professor  of  Electrical  Theory,  University  of  Pittsburgh, 
Pittsburgh,  Pennsylvania. 

STROUD,  EDWARD  A.,  Floriculturist,  Overbrook,  Pennsylvania. 

STUTZ,  ERNEST,  Patent  Solicitor.  437  Fifth  Avenue,  New  York.  N.  Y. 

SUPPLEE,  WM.  H.,  Factory  Manager.  211  South  12th  Street,  Philadelphia,  Pennsylvania. 

SWEET,  H.  N.,  63  Mt.  Vernon  Street.  Boston.  Massachusetts. 

SWENSON,  MAGNUS,  President  and  Treasurer,  South  Wisconsin  Power  Co.,  Madison,  Wis. 

SYLVESTER,  J.  W.,  Philadelphia  Electric  Co.,  1000  Chestnut  Street,  Philadelphia,  Pa. 

SYMONS,  WILSON  E.,  Consulting  Engineer.  900  Postal  Telegraph  Building.  Chicago.  111. 

TABER,  GEO.  H.,  General  Manager,  Gulf  Refining  Co..  P.  O.  Box  1214.  Pittsburgh.  Pa. 

TATHAM,  WM.,  181  z  Walnut  Street,  Philadelphia.  Pennsylvania. 

TAWS,  LOUIS,  Machinery  Manufacturer.  609  Lincoln  Drive,  Germantown,  Philadelphia.  Pa. 

TAYLOR,  LOWNDES,  Box  3.  Route  i,  West  Chester,  Pennsylvania. 

TAYLOR,  NATHAN  A.,  Tinplate  Manufacturer.  Mariner  and  Merchant  Building,  3rd  and 
Chestnut  Streets,  Philadelphia,  Pennsylvania. 

TAYLOR,  WM.  R.,  Secretary.  Philadelphia  and  Reading  Railroad,  420  Reading  Terminal 
Philadelphia,  Pennsylvania. 

TEMPLE,  EDWARD  B.,  Swarthmore.  Pennsylvania. 

THAMM,  CHAS.  G.  A.,  1526  Glenwood  Avenue,  Philadelphia.  Pennsylvania. 

THAYER,  GEO.  C,  Wm.  Cramp  &  Sons,  Beach  and  Ball  Streets.  Philadelphia,  Pennsylvania. 

THOMAS,  ARTHUR  H.,  Laboratory  Appliances,  12th  and  Walnut  Streets,  Philadelphia,  Pa. 

THOMPSON,  ALBERT  W.,   Mechanical  Engineer,  Superintendent,  Lowell    Machine   Shop, 
Lowell,  Massachusetts. 

THOMPSON,  CHARLES  T.,  426  Walnut  Street,  Philadelphia,  Pennsylvania. 

THOMPSON,  GEORGE  L.,  District  Manager.  Supply  Department,   General  Electric    Co., 
Witherspoon  Building,  Philadelphia,  Pennsylvania. 

THOMPSON,  HUGH  L.,  Consulting  Engineer,  Waterbury,  Connecticut. 

THOMPSON,  PAUL,  1816  De  Lancey  Place,  Philadelphia.  Pennsylvania. 

THOMSON,  ELIHU,  Electrical  Engineer.  22  Monument  Avenue,  Swampscott,  Massachusetts. 

THOMSON,  GEORGE,  112-114  N.  12th  Street,  Philadelphia,  Pennsylvania. 

THOMSON,  JOHN,  253  Broadway,  New  York.  N.  Y. 
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THORNS,  WM.  H.,  Mechanical  Engineer.  1600  Hamilton  Street.  Philadelphia,  Pennsylvania. 

TIBBITTS,  WALTER,  5712  American  Street.  Olney,  Philadelphia,  Pennsylvania. 

TIBRNBT,  L.  B.,  Banker,  Powhatan.  West  Virginia. 

TIGBRSTBDT,  A.  F.,  General  Director,  Board  of  Trade.  Helsingfors.  Finland. 

TOWIfE,  HENRT  R.,  Mechanical  Engineer.  X2X  Madison  Avenue.  New  York.  N.  Y. 

TOWNLEY,  CALVERT,  Westinghouse  Electric  and  Manufacturing  Co.,  165  Broadway.  New 
York.  N.  Y. 

TOWNSEND,  JOHN  W.,  1421  Arch  Street,  Philadelphia.  Pennsylvania. 

TRACT,  JOSEPH  H.,  Electrical  Engineer,  Electric  Storage  Battery  Co.,  Philadelphia,  Pa. 

TRAUTWIITE,  JOHN  C,  Jr.,  Civil  Engineer,  257  S.  4th  Street.  Philadelphia,  Pennsylvania. 

TRESCA,  H. 

TROTMAN,  H.  E.,  Merchant,  zii  N.  3rd  Street,  Philadelphia,  Pennsylvania. 

TRUEMAN,  Wn«LIAM  H.,  Dentist.  47  High  Street,  Germantown,  Philadelphia.  Pennsylvania. 

TUCKER,  EDWIN  D.,  3P-41  W.  23rd  Street.  New  York  City,  N.  Y. 

TUNNELL,  RAYMOND  W.,  15.  N.  5th  Street.  Philadelphia,  Pennsylvania. 

TT7RNER,  O.  A.,  Mining. 

TT7RNER,  WALTER  V.,  Chief  Engineer,  Westinghouse  Air  Brake  Co.,  Wilmerding.  Pitts- 
burgh, Pennsylvania. 

TTJRRETTINI,  LT.-COL.  THEO.,  London,  England. 

TUTWn«ER,  C.  C,  Chemist,  1706  N.  Broad  Street,  Philadelphia.  Pennsylvania. 

TYSON,  H.  P.,  Teacher,  CoUegeville,  Pennsylvania. 

UBHLING,  E.  A.,  Mechanical  Engineer,  199  Franklin  Avenue.  Passaic.  New  Jersey. 

T7NWIN,  WM.  CAWTHORNE,  Civil  Engineer.  Palace  Gate  Mansions,  Kensington,  London. 
England. 

VAN  DER  LINGEN,  J.  STEPH.,  Science  Master,  Box  S9,  Kroonstad,  O.  F.  S.,  Union  of  South 
Africa. 

VAN  DEVENTBR,  HARRY  R.,  Engineer  and  Patent  Attorney,  Sumter.  South  Carolina. 

VAN  MATER,  J.  A.,  Mining  Engineer,  21  Myrtle  Avenue,  Plainfield,  New  Jersey. 

VAN  MEERTEN,  H.,  Naval  Architect.  Buitenzorg.  Java. 

VAUCLAIN,  S.  M.,  Mechanical  Engineer,  Baldwin  Locomotive  Works,  500  N.  Broad  Street, 
Philadelphia,  Pennsylvania. 

VAUGHEN,  F.  G.,  General  Electric  Company,  Schenectady.  New  York. 

VAUX,  GEORGE,  Jr.,  Attomey-at-Law,  1606  Morris  Building,  142 1   Chestnut  Street.  Phila- 
delphia, Pennsylvania. 

VEEDER,  CURTIS  H.,  Manufacturer,  Veeder  Manufacturing  Co..  Hartford,  Connecticut. 

VETTERLEIN,  JOSEPH,  Manufacturer,  144  N.  5th  Street,  Philadelphia,  Pennsylvania. 

VOGDES,  JESSE  T.,  127  City  Hall,  Philadelphia.  Pennsylvania. 

VOGEL,  GUIDO  C,  General  Manager,  Pfister  &  Vogel  Leather  Co.,  409  Terrace  Avenue, 
Milwaukee,  Wisconsin. 

VON  ISAKOVICS,  ALOIS,  Synfleur  Laboratories,  Monticello.  New  York. 

VON  UTASSY,  GEORGE  W.,  P.  O.  Box  2 no,  New  York.  N.  Y. 

wAlT,  WILLIAM  B.,  Educator.  412  9th  Avenue,  New  York,  N.  Y. 

WALKER,  J.  W.,  Diamond  Bank  Building,  Pittsburgh,  Pennsylvania. 

WALLER,  ELWYN,  Chemist,  7  Franklin  Place,  Morristown,  New  Jersey. 

WALSH,  WM.  J.,  Superintendent,  Fayette  R.  Plumb,  Inc.,  Bridesburg  P.  0..  Philadelphia.  Pa. 

WALTER,  WARNER,  Hardware,  1233  Market  Street.  Philadelphia,  Pennsylvania. 

WALTON,  HORACE,  Insurance,  4x6-420  Walnut  Street,  Philadelphia,  Pennsylvania. 

WANAMAKER,  JOHN,  Merchant,  City  Hall  Square,  Philadelphia,  Pennsylvania. 

WARD,  GEO.  M. 

WARNER,  WM.  R.,  Jr.,  Pharmacist,  Duffryn  Mawr,  Chester  County,  Pennsylvania. 

WARNOCK,  JAMES,  Jr.,  Bookkeeper.  333  Chestnut  Street.  Philadelphia,  Pennsylvania. 

WATMOUGH,  J.  G.,  Broker,  21 14  Walnut  Street,  Philadelphia.  Pennsylvania. 

WATSON,  JAMES,  Steam  Specialty  Manufacturer.  146  N.  7th  Street,  Philadelphia.  Pa. 

WEBB,  JOSEPH  S.,  Swarthmore  College.  Swarthmore.  Pennsylvania. 

WEBSTER,  ALBERT  L.,  Consulting  Engineer,  80  Maiden  Lane.  New  York,  N.  Y. 

WEBSTER,  GEORGE  S.,  Engineer  and  Surveyor,  4534  Frankford  Avenue.  Philadelphia. 

WEBSTER,  WM.  R.,  4x3  Walnut  Street.  Philadelphia,  Pennsylvania. 

WEEKS,  EDWIN  R.,  Consulting  Engineer.  3408  Harrison  Street,  Kansas  City,  Missouri. 

WEIMER,  B.  A.,  President.  Wdmer  Machine  Co..  358  N.  8th  Street.  Lebanon,  Pennsylvania. 

WEISS,  JOHN  MORRIS,  Research  Chemist,  Barrett  Manufacturing  Co.,  Hudson  HeighU.. 
New  Jersey. 

WELLS,  6.  A.,  Chief  Engineer,  Adams  Express  Company,  53  Broadway.  New  York  City. 
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mrerly  Park, 


Su  F-,  Miisr:£act3rcr.  Rocs  600.  Mcrra  B=:---tf.  i^ri  CarsLriut  Scrcd.  Phiia- 

r»  Seerctarr.  Vestaorbazxf  Ccal  Cc.  224  S.  jrd  Street,  Philadelphia.  Pa. 
14  Beaooc  Sczcet.  Bor::^.  Mi 
L,  Curiae  MacqfaLtme.  C«d*r  Grcv*,  C.=«t.  Ptflidelpfcsa,  P*. 
J.  ATVOOD,  Paper   IfachiBery   MazsfActrrer.   zjih  Strees  aad  T-**ig^  Avesne. 
FVa>Vr-^csa,  P*==aT-Ta=*- 
WHIR»  S.S^  Pnsier  aad  PshSsber.  140  X.  €-J:  Street,  Phflai^Irhix. 

Hjiras^c  E=«accr.  A  375  La^  Drrre.  Milvaskee. 

Irca  McxaZ^ssist.  Erterprae  Focrdry  acd  MartrHc  Works,  Bristol, 


VHIIJU'T,  CBASLBS  H.,  Masmfacl^irers'  Acect.  403  HarrUcc  B^zC-izs^,  Pldladelplua.  Pa. 

k«  £.  K^  Cr5cf  Er;sr=.eer.  C-ccnwrcial  Track  Cctzpasr  dL  Araenca,  ft25   N.   27th 
fiCffwi.  PfcilaKfifc^Ssa,  PesisisylTasiiA. 

«  ffSAJOL  B^  MarTifartqrer.  €25  N.  irih  Street.  P&ilaielrhia,  Pexmsytrasia. 


WHIIBEr^  JAMBS  Sl,  m6  Wesgbtman  Bcildirig.  Philadelphia,  Pct^istIt 
WHIIBBTf  LUUI9  B. 

WBm»  F.  IL,  Geacral  Manager.  X.  Y.  Air  Brake  Co..  14  Bcsiedict  Arecvie.  Tarrytown.  X.  Y- 

Mcr.  5553  Lakevood  Avenue,  Chicago,  mir.ocs. 
J.  A^  Patent  Attomey  asd  Mcchazacal  Expert,  De  Long  Boflding.  Phlla- 


WIEOAB]>«  JOHB*  Jr.,  Sarfsman.  1702  X.  21st  Street.  Philadelphia, 

WIG^JES^  JOUb  B^  Ccstractor  and  Builder.  717  Heed  Buildicg.  Philadelphia,  Pennsylvania. 

WIIBf  BTj  MABIIB  L,  Pharmacist.  Hygienic  Laboratory.  25th  and  E  Streets,  Washington. 

WIIMlBy  W.  A.9  Banker,  Soath  Bethlehem,  Pennsylvania. 

WlUnr*  YL  W.,  Chemist.  Room  1 120,  Woodward  Building.  Washington.  D.  C 

VILDVy  JOHB  T.,  Vice-President,  Conncrsville  Blower  Co..  905  Grand  Avenue,  Conners- 

WmCCnLp  JAMBS  M^  Wawa.  Ddaware  Coonty.  Pennsylvania. 

WmCCnLp  W,  W^  DarSing  Post  Office,  Ddaware  Coonty.  Pennsylvania. 

W1IXIAM8,  ARTHUR,  General  Inspector,  Xew  York  Edison  Co..  55  Doane  Street.  New  York. 
X.  Y. 

W1IXIAM8,  CARLTOH«  4650  Market  Street.  Philadelphia.  Pennsylvania. 

WnXIAMSr  B.  V^  Lawyer.  Jenkintown.  Pennsylvania.  * 

WtLUAMS,  BZBRT  8.,  President.  WilUams.  Brown  ft  Earle  Co..  Philadelphia,  Pennsylvania. 

WnUAMBp  R.  MORRIS,  tX24  St.  Martins  Lane.  Chestnut  Hill.  Philadelphia,  Pennsylvania. 


WILUAMS^  WM.  f^  Analytical  and  Consulting  Chemist.  5004  Franklin  Street,  Frankford. 
P^^Iaoelpsia,  Pennsylvania. 

WIUXAM80B,  J.  D.«  Jr ,  Aramingo  and  Cumberland  Streets.  Philadelphia,  Pennsylvania. 

WILL80B,  THOS.  L^  Engineer.  Ottawa.  Ontario.  Canada. 

WILSOBf  ARTHUR  MORTOB,  Insurance.  Strafford.  Pennsylvania. 

WILSOB,  H.  A.*  Automobiles.  161 1  Spruce  Street,  Philadelphia.  Pennsylvania. 

WILSOB,  HUGH  A^  Ashland.  Pennsylvania. 

WILSOB,  H.  D.,  x6ii  Spruce  Street.  Philadelphia.  Pennsylvania. 

WILSOB,  H.  W^  Civil  Eng^eer.  1061  Drexel  Building.  Philadelphia,  Pennsylvania. 

WIL80B,  J.  CLIFFORD,  Painter.  242  S.  13th  Street.  Philadelphia.  Pezmsylvania. 

WILSOB,  J.  h^  Lawyer,  Room  x,  608  Chestnut  Street.  Philadelphia,  Pennsylvania. 

WIL80B,  JOim  8^  Inspector.  124  S.  Eutaw  Street.  Baltimore.  Maryland. 

WIL80B,  L«  3.,  Jr.,  C<>c3olidated  Gas,  Electric  Light. and  Power  Co..  Lexington  and^Liberty 
Streets,  BaIt;n;ore,  Maryland. 

WIBDRIM,  JAMES  H^  Architect,  Merion  Station,  Latchs  Lane,  Pennsylvania. 

WIBG,  ASA  S^  4028  Walnut  Street.  Philadelphia.  Pennsylvania. 

WIRT«  CHARLES,  Manttiacturer  of  White  Metal  Goods,  129  Cliveden  Avenue,  Germantown. 
Pnilade«phia,  Per.Rayivania. 

WISTAR,  DILLWTB,  970  Drexel  Bttilding.  Philadelphia.  Pennsylvania. 
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WISTAR,  THOMAS,  Physician,  East  Penn  Street,  Germantown.  Philadelphia.  Pennsylvania. 

WOELPPER,  WILSON,  119  S.  4th  Street.  Philadelphia,  Pennsylvania. 

WOLF,  JOHN  JACOB,  Brewer.  931  N.  5th  Street,  Philadelphia,  Pennsylvania. 

WOLF,  OTTO  C,  Engineer  and  Architect.  Room  5x1,  Denckla  Building,  zxth  and  Market 
Streets.  Philadelphia,  Pennsylvania. 

WOLFEL,  PAUL  L.,  Chief  Engineer.  McClintic-Marshall  Construction  Co.,  Rankin.  Pa. 

WOLVERTON,  B.  C,  Electrical  Engineer,  207  State  Street.  Syracuse,  New  York. 

WOOD,  ALAN,  3rd,  Engineer.  Conshohocken,  Pennsylvania. 

WOOD,  ALBERT  C,  Consulting  Mechanical  Engineer,  818  Pennsylvania  Building,  Phila- 
delphia. Pennsylvania. 

WOOD,  BIDDLE,  Iron  Manufacturer.  Conshohocken,  Pennsylvania. 

WOOD,  E.  R.,  Jr.,  Manufacturer.  24s  S.  17th  Street.  Philadelphia.  Pennsylvania. 

WOOD,  F.  W.,  President.  Maryland  Steel  Company,  Sparrows  Point.  Maryland. 

WOOD,  GEORGE  R.,  Electrical  Engineer.  Berwind- White  Coal  Mining  Co..  Arcade  Build- 
ing. Philadelphia.  Pennsylvania. 

WOOD,  STUART,  Manufactxirer.  1620  Locust  Street.  Philadelphia.  Pennsylvania. 

WOOD,  WALTER,  Manufacturer.  400  Chestnut  Street.  Philadelphia.  Pennsylvania. 

WOODWARD,  C.  W.,  Purchasing  Agent.  The  Clinton  Apartments,  loth  and  Clinton  Streets, 
Philadelphia,  Pennsylvania. 

WOODWARD,  GEORGE,  Physician,  708  North  American  Building,  Philadelphia,  Pa. 

WOOLMAN,  EDWARD,  Mechanical  Engineer.  1x0  Simpson  Road,  Ardmore,  Pennsylvania. 

WRAY,  E.  H.,  Mechanical  Engineer.  21st  and  Callowhill  Streets.  Philadelphia.  Pennsylvania. 

WRIGHT,  ROY  V.,  Editor.  X92  N.  Walnut  Street.  East  Orange.  New  Jersey. 

WYATT,  FRANCIS,  Consulting  Chemist.  S.  W.  Comer.  9th  Avenue  and  23rd  Street,  New 
York.  N.  Y. 

WYCKOFF,  LIEUT.  A.  B.,  Port  Townsend,  Washington. 

WYETH,  F.  H.,  Chemist,  19x2  Locust  Street,  Philadelphia,  Pennsylvania. 

YORK,  HERBERT  W.,  Engineer.  165  Broadway,  New  York.  N.  Y. 

YORKE,  GEORGE  M.,  Engineer.  Western  Union  Telegraph  Co..  70  Irving  Place,  New  York 
N.  Y. 

YOUNG,  CHAS.  W.,  1255  N.  26th  Street.  Philadelphia.  Pennsylvania. 

YOUNG,  J.  BERTRAM./Chemist.  P.  &  R.  Railroad.  Reading.  Pennsylvania. 

YOUNG,  RICHARD,  Grain  Distiller,  Morton,  Delaware  County,  Pennsylvania. 

ZECKWER,  RICHARD,  Director,  Philadelphia  Musical  Academy.  16x7  Spruce  Street,  Phila- 
delphia, Pennsylvania. 

ZEHNDER,  CHARLES  H.,  Coal  and  Iron  Merchant.  140  Cedar  Street.  New  York.  N.  Y. 

ZIEGLER,  GEO.  W. 

ZIMMERMAN,  JOHN  E.,  Mechanical  Engineer.  Willow  Grove,  Pennsylvania. 
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OFFICERS  AND  COMMITTEES,  1914 


PRESIDENT 

Walton  Clark 


James  M.  Dodge 


VICE-PRESIDENTS 


Coleman  Sellers,  Jr. 


Henry   Howsqn 


SECRETARY 

R.  B.  Owens 


TREASURER 

Cyrus  Borgner 


Charles  A.  Brinley 
Walton  Clark 
Joseph  C.  Fraley 


BOARD  OF  TRUSTEES 

John  T.  Morris,  President 

John  Gribbel 
Alfred  C.  Harrison 
Frederick   Rosengarten 


BOARD  oV  MANAGERS* 


John  Birkinbine 
Francis  T.  Chambers 
Charles  Day 
W.  C.  L.  Eglin 
Walton  Forstall 
J.  J.  Gibson 
Edward  Goldsmith 
Alfred  C.  Harrison 
Charles  A.  Hexamer 
George  A.  Hoadley 
Harry  F.  Keller 
Robert  W.  Lesley 


Louis  E.  Levy 
Edw.  V.  McCaffrey 
Richard  Waln  Meirs 
Marshall  Morgan 
Isaac  Norris,  Jr. 
Lawrence  T.  Paul 
Robert  S.  Perry 
Alexander   P.   Robinson 
James  S.  Rogers 
Geo.  D.  Rosengarten 
E.  H.  Sanborn 

J.    S.    Larzelere, 

Actuary 


♦The  President,  Vice-Presidents,  Secretary,  Treasurer  and  the   Chairman  of 
the  Committee  on  Science  and  the  Arts  are  ex-officio  members  of  the  Board 
of  Managers. 
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COMMITTEE  ON  ELECTIONS  AND  RESIGNATIONS  OF  MEMBERS 

Committee  of  the  Board  of  Managers 

W.  C.  L.  Egun,  Chairman  Alexander   P.   Robinson 

John  J.  Gibson  George  D.  Rosengarten 

Robert  Perry 

COMMITTEE  ON  ENDOWMENT 
Committee  of  the  Board  of  Managers 

Henry  Howson,  Chairman  Richard  Waln  Meirs 

James  M.  Dodge  Coleman   Sellers,   Jr. 

Alfred  C.  Harrison 

COMMITTEE  ON  EXHIBITIONS 
Committee  of  the  Board  of  Managers 

John  Birkinbine,  Chairman  Chas.  A.  Hexamer 

Francis  T.  Chambers  Marshall  S.  Morgax 

Edward  Goldsmith 


COMMITTEE  ON  INSTRUCTION 
Committee  of  the  Board  of  Managers 

Lawrence  T.  Paul,  Chairman  E.  V.  McCaffrey 


Geo.  a.  Hoadley 
Harry   F.    Keller 


James  S.  Rogers 


OFFICERS  OF  INSTRUCTION 


William  H.  Thorne,  Director 

Wm.  E.  Bullock,  Assistant  Director 

E.  Bark 

Simeon  van  T.  Jester 

Frank  H.  Lobb 


I.  P.  Pedrick 
Clement  Remington 
Charles  Rommel 
W.  W.  Twining 
H.  p.  Tyson 


COMMITTEE  ON  PUBLICATIONS 
Committee  of  the  Board  of  Managers 

Louis  E.  Levy,  Chairman  George  A.  Hoadley 

John  Birkinbine  E.  H.  Sanborn 

W.  C.  L.  Eglin 


^ 


£rig.  Gen.  Jame! 
Wilder  D.  Banc 
John  J.  Carty. 

A.   S.  CUSHMAH 

Louis  Duncan 

W.  J.    HUMPHREI 

Harry  C.  Jones 
Harry  F.  Keller 
Ralph  Modjeski 
L.  A.  Osborne 


Charles  Day,  ( 
Harry  F.  Kellh 
Robert  W.  Lesli 


Robert  H.  Bradi 


Henry  Leffman 


W.  C.  L.  Eclin, 


A.  E.  OUTERBRIW 


George  R.  Hend 
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COMMITTEE  ON  STOCKS  AND  FINANCE 
Committee  of  the  Board  of  Maiuisert 

Walton  Forstall,  Chairman  Richard  Waln  Meirs 

Cyrus  Borgker  E.  H.  Sanborn 

Alfred  C.  Harrison 

EXECUTIVE  COMMITTEE 
Committee  of  the  Board  of  MaaageiB 

£.  H.  Sanborn,  Chairman  Alfred  C  Harrison 

James  M.  Dodge  Richard  Waln  Meirs 

Walton  Forstall 

COMMITTEE  ON  LIBRARY 
Committee  of  the  Institute 


Clarence  A.  Hall,  Chairman 
Robert  H.  Bradbury 
E.  V.  d'Inviluers 
Richard  Gilpin 
Harry  F.  Keller 


Gaetano  Lanza 
Henry  Leffmann 
Louis  E.  Levy 
Marshall  S.  Morgan 
George   F.    Stradling 

Alfred  Rigling, 

Librarian 


James  S.  Rogers,  Chairman 
G.  S.  Barrows 
G.  H.  Clamer 
Geo.  R.  Henderson 
h.  a.  hornor 


COMMITTEE  ON  MEETINGS 
Committee  of  the  Institute 

Herbert  E.  Ives 

M.  M.  Price 

Geo.   D.   Rosengarten 

Coleman   Sellers,  Jr, 


COMMITTEE  ON  MUSEUMS 
Committee  of  the  Institute 


A.  E.  OuTERBRiDGE,  Jr.,  Chairman 
Henry  F.  Colvin 
Charles  Day 
James  M.  Dodge 
Richard  Gilpin 


George  A.  Hoadley 
Harry  F.  Keller 
Wilfred  Lewis 
Wm.  H.  Thorne 
Wm.  J.  Williams 


George  R.  Hendei 
James  Barnes 
Hugo  Bilgram 
Charles  £.  Bdni 
Robert  H.  Bradb 
Harold  Calvert 
G.  H.  Clamer 
Henry  F.  Colvin 
J.  A.  P.  Crisfielb 
George  S.  Cullep 
Charles  Day 
Kern  Dodge 
W.  C  L.  EcuN 
Leon  B.  Eicheng 
Ernst  Fahrig 
R.  H.  Febnald 
Benjamin  Frank 
Walter  H.  Fulv 
Francis  H.  Gilpi 
Richard  Gilpin 
Edward  Goldsmh 
a.  w.  goodspeed 
Clarence  A.  Hai 
Carl  Hebing 
Charles  A.  Hex 
George  A.  Hoadli 
H.  A.  Hornor 
Alex.  C  Humph 
Herbert  £.  tvES 
David  W.  Jayne 


Harry  F,  Kf.i.i.ei 
Hugo  Bilgram 
George  A.  Hoadl; 


James  S.  Rogeri 
H.  F.  CoLviN 
Harry  F,   Kelle 
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PAST  OFFICERS 

1824-1914 


PRESIDENTS 


Banes,  Charles  H.,  1886 
BiRKiNBiNE,  John,  i89;r^i9o6 
Clark,  Walton,  1907- 
Cresson,  John  C,  i855"i863 
Merrick,  J.  Vaughan,  1867-1869 
Merrick,  Samuel  V.,  1842-1854 


Rogers,  Robert  E.,  1875-1878 
RoNALDsoN,  James,  1824-1841 
Sellers,  Coleman,  1870-1874 
Sellers,  William,  1864-1866 
Tatham,  William  P.,  1879^1885 
Wilson,  Joseph  M.,  1887-1896 


VICE-PRESIDENTS 


Agnew,  John,  1851,  1 855-1863 
Baldwin,  Matthias  W.,  1855-1863 
Beck,  Paul,  Jr.,  i  826-1827 
Bullock,  Charles,  1879-1900 
Carey,  Matthew,  1824-1828 
Cartwright,  Henry,  1880- 1881 
Christie,  James,  191  i 
Close,  Charles  S.,  1875-1879 
Cresson,   George  V.,    1898-1903 
Dodge,  James  M.,  1903- 
Ereby,  George,  1867 
Fletcher,  Thomas,  1838-1850, 1852- 

1854 
Frazer,  John  F.,  1865-1866 

Graff,  Frederick,  1882-1890 

Heyl,  Henry  R.,  1895-1897 


HowsoN,  Henry,  1904- 
JoNES,  Washington,  1900-1910 

LONGSTRETH,    EdWARD,     1890-1894 

LuKENs,  Isaiah,  1824-1825,  1829-1846 
Miller,  Abraham,  i 847-1 854 
Mitchell,  J.  E.,  1876-1887 
Moore,  Bloom  field  H.,  i  869-1 876 
Morris,  Henry  G.,  1870-1879 
Rand,  Theodore  D.,  1897-1903 
Rogers,  Fairman,  1864-1866 
Rogers,  Robert  E.,  1868-1874 
Sellers,  Coleman,  1867-1869 
Sellers,  Coleman,  Jr.,  1912- 
Tatham,  William   P.,  1888-1897 
TowNE,  John  H.,  1864-1868 


RECORDING  SECRETARIES 

BuLKLEY,  James  H.,  1831-1832  Perot,  William  S.,  1833-1834 

Garrigues,  Isaac  B.,  1830,  1837-1863  Roberts,  Algernon  S.,  1829 

Jones,  Thomas  P.,  1827-1828  Strickland,  William,  1824-1826 

Jones,  Washington,  1864  Trautwine,  John  C,  1835-1836 

CORRESPONDING  SECRETARIES 

Bache,  Alex.   Dallas,    1840-1844  Fraley,  Frederick,  1855-1863 

Briggs,  Robert,  1864  Frazer,  John  F.,  1845-1847 

Browne,  Peter  A.,  1824-1827  Hayes,  Isaac,  1828-1839 

Cresson,  John  C,  1854  Roberts,  Solomon  W.,  1848-1853 
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Christie,  James,  1909 
Knight,  J.  B.,  1875-1879 
Morton,  Henry,  1865-1870 
NoRRis,  Isaac,   1879-1881 


SECRETARIES 

Owens,  Robert  B.,  1910- 
Wahl,  William  H.,  1871-1874,  1882- 
1908 

TREASURERS 

Merrick,  Samuel  V.,  1828-1829 
Richardson,  John,  1826-1827 


Borgner,  Cyrus,  1908- 

Fletcher,  Thomas,  1824-1825 

Fraley,  Frederick,  1830-1847, 1865-       Sartain,  Samuel,  1883-1906 


1882 
Frazer,  John  F.,  1848-1864 


Trego,  Charles  B.,  1847 
Wahl,  William  H.,  1907 


ACTUARIES 

Christie,  James,  Feb.  21-June  11,       Holm  an,  David  S.,  1872-1885 

1908  Larzelere,  James  S.,  1908- 

Hamilton,  William,  1828-1871  Wahl,  William  H.,  1872 

Heyl,  Herbert  L.,  1885- 1908 

LIBRARIANS 

Hiltebrand,   Emanuel,   1874-1887        Rigling,  Alfred,  1887- 

MAKAGERS 


Abbot,  William,  1824-1826 
Adam  son,  William,  1864 
Addicks,  John  E.,  i 845-1 850 
Agnew,  John,  1831-1850,  1852-1854 
AiiEN,  James,  1845 
Allison,  William   C,   1863 
Archer,  Ellis  S.,  1858-1859 
Bache,    Alex.    Dallas,    1830-1839 
Balch,  Edwin  S.,  1902-1912 
Baldwin,  Matthias  W.,  1827-1854 
Banes,  Charles  H.,  1877-1885, 

1887-189S 
Barker,  George  F.,  1874-1875 

B arras,  Joseph  J.,  1851-1860 
Bartol,  Barnabas  H.,  1863-1865 
Bartol,  Henry  W.,  1870-1878 
Baugh,  Daniel,  1900-1902 
Baugh,  Harman,  1855 


Beale,  Joseph,  1827 
Beardsley,   Arthur,    1894-1902 
Beck,  Paul,  Jr.,  1824-1825 
Bement,  Clarence  S.,  1871 
Bement,  William  B.,   1866-1870 
Bergner,  Theodore,   1870-1875 
Betts,  William  C,  1844 
BiDDLE,  Clement  C,  1824 
Bilgram,  Hugo,   1885-1890 
BiRKBECK,  John,  1869-1871 
Birkinbine,  Henry  P.  M.,  1851-1856 
BiRKiNBiNE,  John,  1907- 
BoLTON,  James  M.,   1830 
BoRGNER,  Cyrus,  1903-1907 
BoswELL,  William   L.,   1896-1898 
Bower,  Henry,  1891-1896 
Briggs,  Robert,  1867-1873 
Brock,  Robert  C.  H.,  1901-1906 
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Brolasky,  Henry  C,  1897-1902 
Bryson,  James  H.,  1857^1863 
BuLKLEY,  James  H.,  1830,  1833-1841 
Bullock,  Charles,  1868-1878 
BuRNHAM,  George,  1878 
BuRTis,  Aaron  H..  184s 
Carr,  Wiluam  H.,  1837-1845 
Cart  WRIGHT,  Henry,  1865-1879 
Chabot,  Cyprien,  1877-1889 
Chambers,  Cyrus,  Jr.,  1876-1890 
Chambers,  Francis  T.,  1913- 
Chase,  Pliny  E.,  1864-1886 
Christie,  James,  1897^1908 
Clark,  Walton,  i  903-1 906 
Clarke,  James,  1824-1826 
Close,  Charles  S.,  1865-1874 
Cloud,  Joseph,  1824 
Codman,  John  E.,  1892-1894 
Collins,  Isaac,  1828 
CoNARD,  Thomas  P.,  1894-1908 
Conarroe,  George  W.,  1851-1863 
Cooper,  John  H.,  1870-1873 
Copper,  John  C,  185 i 
Cornelius,  Robert,  i 855-1 863 
Cornelius,  Robert  C,  1866^-1868 
Cramp,  Charles   H.,   1864-1867, 

1875,  1895-1897 
Cresson,  George  V.,  1 886-1 897 

Cresson,  John  C,  i 835-1 853 

Cresson,  William  P.,  1848-1849 

Darrach,  Charles  G.,  1894-1896 

Day,  Charles,  1908- 

DiviNE,  William,  1864 

Dodge,  James  M.,  1896-1903 

Donaldson,  Joseph,  1825 

Dougherty,  James,  1858-1861 

Draper,  Edmund,   1847-1850 

Dreer,  Ferdinand  J.,  1862 

Drown,  William  A.,  1861-1863 

Du  Bois,  William  L.,  1880-1882 

Durfee,  William  F.,  1872-1873 


Eastwick,  Andrew  M.,  1836-1844 
Eastwick,  Edward  P.,  1859^1860 
Ebert,  Morris,  1908-1911 
Eckert,  George  M.,  i 852-1 854 
Eglin,  W.  C.  L.,  1908- 
EiSENHUT,  John  D.,  i 824-1 825 
Eldridge,  G.  Morgan,  i 885-1 890 
Ellis,  James  P.,  1848^1851 
Emerson,  G.,  1828 
Ereby,  George,  i  854-1 866 
Evans,  Owen,  1844-1857 
Farr,  George  W.,  185  i 
Ferguson,  Alexander,   1831-1841 
Fletcher,  Thomas,  1826-1827 
Fling,  William  B.,  1842 
FoRSTALL,  Walton,  190&- 
Fox,  George,  1828-1830 
Fraley,  Frederick,  1829,  1848-1854 
Frazer,  John  F.,  1844,  1865-1866 
Frazer,  Persifor,  1880-1891,  1903-1909 
FkAZiER,  George  H.,  1898 
French,  Howard  B.,  1900 
Fry,  William,  1825 
Gardiner,  John,  Jr.,  1864 
Garrigues,  Isaac  B.,  1825-1829,  183 1- 

1836 
Garrison,  F.  Lynwood,  i 890-1895, 

1897-1903 
Gawthrop,  Henry,  1896^1898 
Gibson,  J.  Howard,  1893-1894 
Gibson,  John  J.,  1912- 
Gilder,  John,   1838-1841 
Gilpin,  Thomas,  1824 
GoBRECHT,  Christian,   1828-1830 
Goldsmith,  E.,  1908- 
Graff,  Frederick,   1852-1854,   1858- 

1865,  i88a-i88i 
Greble,  Edwin,  1841-1863 
Greene,  Stephen,  1898-1908 
Gries,  John  M.,  1858-1862 
Griffith,  R.  Egglesfield,  1870-1871 
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XAITAGBRS— (Contlniied) 


Griffith,  Robert  E.,  1827 
Groves,  Daniel,  i 824-1 827 
Hand,  James  C,  1845-1846 
Hansell,  William  S.,  1827 
Harding,  George,  i 864-1 865 
Harker,  Joshua  G.,  1831-1836 
Harper,  James,  i 824-1826 
Harris,  William,  i86or-i863 
Harrison,  Alfred  C,  1895- 
Harrison,  C.  Leland,  i899r-i902 
Harrison,  John,  1824- 1829 
Harrison,  Joseph,  Jr,,  1854,   1856- 

1859 
Hart,  Samuel,  1865-1870 

Haviland,  John,  1824-1826 

Hays,  Isaac,  1840-1841 

Heller,  Charles  S.,  i  879-1880 

Helme,  William,  1869-1888 

Herse,  George  P.,  1851 

Hexamer,  Charles  A.,  1904- 

Heyl,   Henry   R.,  1879-1895,  1898- 

1909 
HoADLEY,  George  A.,  191 1- 
HoRN,  Henry,  1824 
Horstman,  William  J.,  1865-1868 
Houston,  Edwin  J.,  1874-1897 
Howard,  George  C,  1855-1858 
Howe,  Herbert  M.,  1898-1900 
HowsoN,  Charles  Henry,  1903-1907 
HowsoN,  Henry,  1898-1903 
HuFTY,  Samuel,  1834-1850 
Humphreys,  Samuel,  1826 
Hunter,  James,   1864 
Hutchinson,  Charles  H.,  1888-1890 
Hutchinson,  James,  1841-1842 
Hutchinson,  Joseph,  1860-1863 
Jayne,  Harry  W.,  1891-1910 
Jennings,  W.  N.,  1896 
Johnson,  Lawrence,  1855-1859 
Jones,  Thomas  P.,  1826 


Jones,  Washington,  1859-1895,  1897- 

1900 
Katez,  I.,  1824 
Keating,    William    H.,    1824-1826, 

i830r-i840 
Keller,  Harry  R,  1914- 
Kelly,  Henry  H.,  185  i 
King,  Robert  P.,  185 1 
Kirk,  Charles  H.,  1830 
Kirkpatrick,  George  E.,  1911-1914 
Kneass,  William,  1825 
Knight,  Daniel  R.,  1845 
Krumbhaar,  Alexander,  1898-1911 
KuHN,  C.  Hartman,  1896-1905 
Lambert,  Wm.  H.,  1906 
Lesley,  Robert  W.,   191 3- 
Le  Van,  W.  Barnet,  1864-1876 
Levy,  Louis  E.,  1903- 
Lewis,  Enoch,  1868-1894 
Lewis,  Harvey,  1824-1827 
Lewis,  Mordecai  D.,  1828-1836 
Lindsay,  John,  1843 
Lindsay,  Robert,  1834-1836 
LiNNARD,  James  M.,  1836-1838 
LiNviLLE,  J.  Hayes,  1868 
Longstreth,   Charles,   1903-1907 
Longstreth,  Edward,  1868-1870, 

1895-1897 
Loud,  Thomas,  1829^1831 
Love,  William  H.,  1859 
Lucas,  John,  1888-1894 
LuKENS,  Isaiah,  1828 
LuKENs,  Jawood,  1902-1908 
Lyman,  Benjamin   S.,   1901-1902 
McAlpine,  James,   1825-1828 
McCaffrey,  E.  V.,  1910- 
McCambridge,  Richard,   1876 
McClure,  John,  1853-1856 
McClurg,  Alexander,   1833-1839 
McEuen,  Thomas,  1829 
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MANAGERS— (Continued) 
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McKean,  William  V.,  1879-1883 
Marks,  William  D.,  1881-1884 
Marshall,  Samuel  R.,  1887-1893 
Mason,  David  H.,  1824 
Mason,  James  S.,  1861 
Megargee,  Charles,  1858 
Meirs,  Richard  Waln,  1908- 
Merrick,  J.  Vaughan,   1864-1866, 

1870-1884 
Merrick,     Samuel   V.,    1824-1827, 

1830-1841,  1855-1863 
Mifflin,  Lloyd,  1825-1826 
Miles,  Frederick  B.,  1874 
Miller,  Abraham,  1824-1846,  1855- 

1858 
Mitchell,  J.  E.,  1874 
Mitchell,  William  A.,  1864-1865 
Moore,  Bloomfield  H.,  1864-1868 
Moore,  Joseph   W.,   i  860-1 861 
Morgan,  Marshall  S.,  1914- 
MoRRis.  Elwood,  1844-1847 
Morris,  Henry  G.,  1864-1869 
Morris,  Isaac  P.,  1836-1843 
Morris,  William  E.,  1847-1851 
MucKLE,  M.  Richards,  Jr.,  1894-1896 
Naylor,  Jacob,  1863,  1865-1872 
Neafie,  Jacob  G.,  1868 
Newhall,  Paul  W.,  1843-1844 
Norris,   Isaac,    1870-1878,    1883- 
Nystrom,  John  W.,  i 873-1875 
Ogden,  John  M.,   1833 
Ogle,  Williams,  184 5-1850 
O'Neill,  John,  1827- 1832 
Orr,  Hector,  1871-1887 
Outerbridge,  Alex.  E.,  Jr.,  1881-1886 
Palmer,  B.  Franklin,  1862 
Parrish,  William   D.,   1838,   1852- 

1854 
Parry,  Charles  T.,  1864 

Patterson,  Robert.   1824 

Patterson,  Robert  M.,   1825- 1827 


Paul,  Lawrence  T.,  1895- 
Pemberton,    Henry,    Jr.,    1891-1896 
Perry,  Robert  S.,  191 2- 
Pettit,  Horace,  1894-19 10 
PuRVES,  Alexander,  1875-1876 
Ralston,  Ashbel  G.,  1825- 1830 
Ramage,  Adam,  1824-1832 
Rand,  Theodore  D.,  1874-1897 
Reed,  William  B.,  1832-1836 
Reeves,  Benjamin,  1829-1837 
Reeves,  Samuel  J.,  1864 
Reeves,  Stacy,  1889^1902 
Rice,  John,  i866r-i867 
Richards,  Mark,  1831 
Richardson,  John,  1825 
RiEHLE,  Henry  J.,  1826-1827 
RoBBiNS,  Samuel  J.,  1827-1833 
Roberts,  Algernon  S.,  1828 
Roberts,  Percival,  1864- 1868 
Roberts,  Solomon  W.,  1842-1847 
Robinson,  Alexander  P.,  191 1- 
Rogers,  Evans,  1854-1863 
Rogers,  Henry  D.,  1838-1843 
Rogers,  James  S.,  1909-        * 
Rogers,  Robert  E.,  1867 
Ronaldson,    Charles    E.,    1885-1893, 

1908-1912 
Rowland,  James,  Jr.,  1829-1830 
Rowland,  William,  1828 
Rush,  William,  1825 
Rust,  James  I.,  1824 
Sadtler,  Samuel  P.,  1888-1897 
Sanborn,  E.  H.,  1907- 
Sartain,  John,   1877-1879 
Sartain,  Samuel,  1865-1882 
Savery,  Peleg  B.,  1851-1852 
Saxton,  Joseph,  i 842-1 844. 
Say,  Benjamin,  1832-1833 
Scattergood,  Thomas,  1829-1834 
Schaum.  Otto  W.,   1907 
ScHREixER,  Joseph  H.,  1827-1832 
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MAVAGBRS— (Continned) 


Schumann,   Francis,   i 899-1902 

Seiper,   Thomas,  1824 

Sellers,  Coleman,  i 862-1 866,  1875- 

190S 
Sellers,  Coleman,  Jr.,  1906^-1911 

Sellers,  William,  1857-1861,  1867- 

1892 
Shain,  Charles  J.,  1884-1887 
Shinn,  Earle,  1836-1837 
Sloan,  Samuel,   1864 
Smith,  Charles  E.,  1852-1855 
SouDER,  Jacob,  1828 
Spangler,  Henry  W.,  1891-1893 
Stevenson,  William,  Jr.,  1828 
Stewart,    Thomas    S.,    i 842-1 850, 

1852-1863 
Strickland,  William,  1828 
Struthers,  John,  i 827-1 849 
Taber,   George,   i  839-1 842 
Tatham,   William    P.,    1870-1878, 

1886-1887 
Thompson,  Ambrose  W.,  1839-1843 
Thomson,  Elihu,  1878^1881 
Thorne,  William  H.,  1881-1897 
Thornley,  John,  185 i 
Tilghman,  Benj.  C,  1871-1875 
ToppAN,  Charles,  1831-^832 
TowNE,  John  H.,  1840-^1857,  1869 
TowNSEND,  Edward  Y.,  1866-1867 
Tracy,  Eliashib,  1854 
Trautwine,   John    C,    1834,    1844, 

1852-1857 
Trautwine,  John  C,  Jr.,  1891-1895 

Trego,  Charles  B.,  1837-1846 

Trevor,  John  B.,  1832 

Troth,  Henry,  1837-1841 

Tryson,  George  W.,  1831-1833 

Tyler,  Rufus,  1826-1837 

Vauclain,  Samuel  M.,  1898,  1906 

Vaux,  George,  Jr.,  1898-1899 


Walter,  Joseph  S.,  Jr.,  1834-1837 
Walter,   Thomas   U.,   1829-183 i, 

1840-1851 
Warder,  William  S.,  1825-1827 
Warner,  John  S.,  1837-1843 
Weaver,  Jacob,  1856-1857 
Weaver,  John  J.,  1 880-1 891 
Weightman,  William,  i 862-1863 
Wetherill,   Charles,   1835 
Wetherill,  J.  P.,  1902 
Wetherill,  John  P.,  1824-1825 
Wetherill,  William,  1832 
Weygandt,  Thomas  J.,  1851-1863 
Wharton,  William,  Jr.,  187 i 
Whitaker,   George  P.,   1851-1852 
White,  Charles  H.,  1828-1835 
White,  Samuel  S.,  1864-1867 
Whitney,  Asa,   1846-1850 
Whitney,  George,    1858-1860 
Whitney,  James  S.,  1862-1863, 

1865-1869 
Whitney,  John  R.,  1861 
WiCKHAM,  M.  T.,  1824 
WiEGAND,  John,  1831-1853 
WiEGAND,  S.  Lloyd,  1864,  1 890-1893 
Williams,  Edward  H.,  i 871- 1872 
Williams,  Isaac  S.,  1846-1850, 

1852-1863 
Wilson,  Joseph  M.,  1869-1886 
Wilson,  O.  Howard,  1864-1869 
Wolborn,  Cornelius  A.,  1844-1850 
Wolf,  Otto  t,  1897-1913 
Wood,  Alan,  i 845-1 863 
Wood,  Samuel  R.,  1824-1825 
Wood,  Walter,  1903-1912 
Wootten,  John  E.,  1860-1862 
Yardley,  William,  Jr.,  1829 
Yeager,  Joseph,  1832 
Young,  Andrew,  i 828-1830 
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The  Franklin  Institute  was  organized  in  the  year  1824  in  response  to 
a  demand  in  America  for  an  Institution  similar  to  that  founded  by  Count 
Rum  ford  in  1799  *"  London.  The  founders  intended  it  not  only  as  an 
appropriate  memorial  to  the  name  of  Franklin,  but  as  means  of  continuing 
for  all  time  a  work  which  throughout  his  long  life  he  perhaps  regarded  as 
his  best,  namely,  the  discovery  of  physical  and  natural  laws  and  their  applica- 
tion to  increase  the  well-being  and  comfort  of  mankind. 

The  hall  of  the  Institute  is  located  on  the  east  side  of  Seventh  Street 
between  Market  and  Chestnut  Streets,  and  was  built  from  plans  furnished 
by  John  Haviland,  architect.  The  corner-stone  was  laid  with  appropriate 
Masonic  and  other  ceremonies,  on  the  eighth  day  of  June,  1825,  at  noon. 
The  funds  for  the  purchase  of  the  lot  and  the  erection  of  the  building  were 
provided  by  the  issue  of  a  building  loan,  which  was  freely  taken  by  members 
and  friends  of  the  enterprise,  and  has  long  since  been  repaid.  The  building 
was  completed,  and  the  Institute  took  possession  of  all  except  the  second 
floor  (which  was  occupied  by  the  United  States  Courts  until  1830)  in  1826. 
Upon  the  first  floor  are  located  the  lecture-room  (capable  of  accommodating 
about  300),  and  laboratories  and  offices.  The  second  floor  is  occupied  by  the 
library,  to  which  special  attention  is  paid  elsewhere.  The  third  floor  is  given 
up  entirely  to  the  use  of  the  School  of  Mechanic  Arts. 


I 


' 


THE  LIBRARY 

The  plan  of  the  founders  contemplated  "  the  formation  of  a  library  of 
books  relating  to  science  and  the  useful  arts,  and  the  opening  of  a  reading- 
room  ; "  and,  accordingly,  in  1827,  the  first  Committee  on  Library  was 
appointed. 

The  books  forming  the  nucleus  of  the  library  were  stored  in  the  residence 
of  a  member  of  the  committee  until  early  in  the  year  1829,  when  the  first 
reading  room  was  opened.  During  the  next  year  a  special  committee  of 
twenty  issued  an  appeal  for  books  and  contributions  of  money  in  aid  of  the 
library. 

The  founding  of  the  Journal,  in  1826,  by  opening  the  way  to  the  establish- 
ment of  exchange  relations  with  other  societies  and  with  the  leading  maga- 
zines and  periodicals  devoted  to  science  and  the  useful  arts,  proved  an 
invaluable  help  in  promoting  its  growth,  and  thus,  early,  gave  to  the  library 
the  distinctive  character  which  it  has  since  maintained.  From  the  nucleus 
formed  by  this  useful  agency  has  grown  a  reference  library  of  scientific 
literature,  in  some  branches  unique,  and,  in  extent  and  completeness,  second 
to  none  in  the  United  States,  embracing  the  publications  of  the  principa* 
scientific  and  technical  societies  of  the  world,  and  the  leading  periodicals 
devoted  to  science  and  the  arts. 
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Several  of  the  foreign  governments  have  deposited  with  the  library 
complete  sets  of  their  patent  office  publications.  There  are  on  the  shelves 
for  reference  files  of  the  specifications  of  the  patent  office  of  Great  Britain 
since  the  year  1617,  of  France  since  1791,  of  Switzerland  since  i888,  of  the 
United  States  since  1790.  Abstracts  of  the  patents  granted  by  Germany, 
Russia,  Hungary  and  Austria  can  also  be  consulted. 

The  library  is  annually  enriched,  also,  by  the  gift  of  numerous  technical 
publications  of  a  miscellaneous  character  from  foreign  governments,  and 
from  States  and  municipal  authorities  and  corporations.  These  embrace 
publications  relating  to  public  works;  official  reports  relating  to  geology,  the 
mining  and  metallurgical  industries,  agriculture,  public  health,  municipal 
engineering;  reports  of  railway  and  other  transportation  companies,  manu- 
facturing corporations,  etc. 

For  many  years  it  has  been  the  policy  of  this  committee  to  increase  the 
value  of  the  collection  as  a  library  of  reference,  and  to  this  end  it  has 
devoted  systematic  effort  to  the  task  of  completing  the  files  of  its  important 
serial  publications.  In  this  work,  the  committee,  with  the  substantial  assist- 
ance of  several  liberal  contributions  of  money  from  generous  friends  of  the 
Institute,  has  been  notably  successful. 

At  the  present  time  the  collection  consists  of  65,389  volumes  and  49,226 
pamphlets. 

To  inventors  of  manufacturers  seeking  for  information  respecting  the 
state  of  the  arts  and  manufactures,  the  extensive  collection  of  patent  literature 
which  the  library  places  at  their  disposal  is  indispensable,  and  the  library  is 
constantly  resorted  to  by  attorneys  and  their  clients  for  the  purpose  <5f 
consulting  these  volumes;  while,  to  the  professional  man  and  the  student, 
the  scientific  and  technical  serials  in  which  the  library  is  so  rich  are  no  less 
indispensable  as  an  aid  in  pursuing  their  investigation. 


THE  COMMITTEE  ON  SCIENCE  AND  THE  ARTS 

A  branch  of  the  Institute's  work,  which,  perhaps,  more  obviously  than 
any  other,  illustrates  the  spirit  which  animated  the  founders,  and  which  their 
successors  have  worthily  perpetuated  and  striven  to  improve  and  extend,  is 
that  which  is  now  conducted  by  the  Committee  on  Science  and  the  Arts. 

One  of  the  things  that  was,  apparently,  uppermost  in  the  thoughts  of  the 
founders,  was  the  need — as  urgent  then  as  to-day-r-felt  by  inventors  and 
discoverers,  of  some  competent,  trustworthy  and  impartial  body,  to  whom 
they  could  safely  appeal  for  advice,  and  on  whose  judgment  they  could  con- 
fidently rely  for  an  opinion,  as  to  the  usefulness  of  their  inventions  and 
discoveries. 

One  of  the  first  acts  of  the  Board  of  Managers  was  to  appoint  a  Board 
of  Examiners,  whose  duty  it  was  to  examine  and  make  report  upon  all  new 
and  useful  machines,  inventions  and  discoveries  submitted  to  them.  Sub- 
sequently the  name  of  the  Board  of  Examiners  was  changed  to  the  "Com- 
mittee on  Inventions.*' 

This  organization  continued  in  existence  until  the  year  1834,  when,  by 
act  of  the  Institute,  it  was  abolished,  and  in  its  place  there  was  established 
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the  **  Committee  on  Science  and  the  Arts,"  with  enlarged  powers  and  a 
wider  field  of  labor.  As  originally  constituted,  membership  in  this  com- 
mittee was  open  to  all  members  of  the  Institute  in  good  standing  who  chost 
to  enroll  their  names,  and  who  by  thus  voluntarily  associating  themselve!> 
with  the  committee,  pledged  themselves  to  perform  the  duties  assigned  to 
them. 

Under  this  form  of  organization  the  committee  continued  for  more  i1i«'id 
fifty  years,  and  its  usefulness  during  this  long  period  is  attested  by  its 
records,  containing  the  results  of  the  examination  of  a  great  number  < : 
inventions,  and  of  its  investigations  of  many  subjects  -of  importance  en- 
trusted to  it  by  the  Institute. 

In  the  year  1886,  the  Institute  adopted  an  amendment  to  its  by-laws,  by 
which  this  committee  was  re-organized  on  an  elective  basis,  thus  abolishing 
the  plan  of  voluntary  association  which  had  heretofore  been  a  distinguishing' 
feature.  By  this  amendment  the  Institute  established  a  Committee  on 
Science  and  the  Arts,  to  be  composed  of  forty-five  members  of  the  Institute, 
to  be  chosen  at  the  annual  election  (fifteen  each  year),  and  "who  shall 
pledge  themselves  by  their  acceptance  of  membership  to  perform  such  dutie? 
as  may  devolve  upon  them,  and  to  sustain  by  their  labors  the  scientitic 
character  of  the  Institute." 

Some  years  later  the  membership  of  the  committee  was  increased  frorr. 
forty-five  to  sixty  and  by  a  provision  recently  adopted  the  members  are 
appointed  by  the  Board  of  Managers,  twenty  each  year. 

A  substantial  proof  of  the  value  of  this  committee's  work,  and  which 
should  be  highly  gratifying  to  every  member  of  the  Institute,  is  afforded  b> 
the  action  of  the  Board  of  Directors  of  the  City  Trusts  in  availing  itself  . 
tho  committee's  services  in  the  distribution  of  the  John  Scott  Legacy  Medal 
and  Premium,  to  ingenious  men  and  women  who  make  useful  invention" 
The  committee  has  so  carefully  guarded  its  recommendations  of  this  awarl 
which  bears  on  the  obverse  of  the  medal  the  inscription,  "  Awarded  by  the 
City  of  Philadelphia,"  that,  thus  far,  in  not  a  single  case,  has  the  Board  oi 
City  Trusts,  to  whose  hands  the  city  has  confided  the  administration  of  th- 
trust,  failed  to  approve  its  judgments. 

During  the  past  twenty  years  the  committee  has  investigated  over  opt 
discoveries,  processes,  and  inventions. 


THE  JOURNAL 

The  publication  of  a  journal  for  the  diffusion  of  knowledge  on  all  su>| 
jects  connected  with  science  and  the  useful  arts,  was  embraced  in  the  plauj 
of  the  founders,  and  was  undertaken  shortly  after  the  organization  had  beti:! 
effected.  This  publication  has  been  continued  without  interruption  to  the! 
present  time,  and  has  proved  most  useful,  not  only  in  directly  promoting  the 
aims  and  objects  of  the  Institute,  but  also  in  extending  the  sphere  of  it? 
influence  beyond  the  limits  of  its  local  habitation. 

The  first  step  to  secure  a  publication  was  taken  by  the  Institute  as  earh 
as  1825,  when,  by  arrangement  with  C.  S.  Williams,  publisher,  a  magazinti 
bearing  the  title  The  American  Mechanics'  Magazine,  and  which  had   bee 
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founded  by  him  in  New  York  at  the  beginning  of  that  year,  was  acquired  by 
Dr.  Thomas  P.  Jones,  who  had  recently  been  elected  professor  of  mechanics 
in  The  Franklin  Institute.  At  the  outset  the  responsibility  of  this  venture 
appears  to  have  been  assumed  by  Dr.  Jones,  after  he  had  received  assurances 
of  active  co-operation  and  support  from  the  members  of  the  Institute,  who 
were  warmly  interested  in  its  success. 

The   prospectus   of   the  new  publication,   which   was   issued   August   i, 
1825,  announced  the  fact  that  "shortly  will  be  published 
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Franklin  Institute,  of  thb  State  of  Pennsylvania,  for  the  promotion  of  the 
Mechanic  Arts.  Edited  by  Dr.  Thomas  P.  Jones.  Professor  of 

Mechanics  in  the  Institute. 

The  object  of  The  Franklin  Journal,  as  defined  in  the  prospectus,  was, 
**  to  diffuse  information  on  every  subject  connected  with  useful  arts." 

In  the  prospectus  of  The  Franklin  Journal  attention  is  called  to  the  fact 
that  it  was  intended  to  give  a  list  of  patented  inventions,  with  remarks  upon 
their  utflity  and  originality.  This  proposition  was  literally  maintained  and 
continued  as  a  prominent  feature  of  the  Journal  to  the  close  of  1859,  save 
that  the  "  Remarks,"  which  were  in  many  cases  of  the  greatest  value  to 
those  interested  in  the  progress  of  the  arts  and  manufactures,  were  discon- 
tinued on  the  death  of  Dr.  Jones.  His  accession  to  the  position  of  Super- 
intendent of  the  Patent  Office  naturally  caused  him  to  devote  special  atten- 
tion to  the  preservation  of  the  record  of  patents  in  the  pages  of  the  Journal. 
This  circumstance  has  since  proved  of  considerable  value  to  all  who  have 
need  to  refer  to  the  early  patents  of  the  United  States,  as  will  appear  from 
the  following  explanation : 

In  the  official  Patent  Office  publications,  issued  by  the  Government  prior 
to  the  year  1843,  the  publication  of  the  claims  was  omitted;  while,  for  a 
considerable  period  the  Journal  published  an  abstract  of  the  specifications 
and  the  claims  in  full.  The  Journal,  consequently,  is  the  only  source  at 
present  available  for  reference  to  the  specifications  and  claims  of  patents 
issued  by  the  United  States,  from  1828  to  1842,  inclusive.  The  Journal  can 
also  be  used,  in  place  of  the  official  publications,  as  a  source  of  reference  to 
the  patents  granted  during  the  period  1 826-1859  in  which  the  patent  lists 
were  published  therein. 

The  complete  file  of  the  Journal  embraces  The  Franklin  Journal,  1826- 
1827,  and  the  Journal  of  The  Franklin  Institute,  1828  to  the  present  time, 
178  volumes  in  all. 

In  its  present  form,  the  Journal  is  an  octavo  of  about  100  pages.  It  is 
published  monthly,  the  twelve  impressions  being  divided  into  two  volumes 
yearly — January  to  June  and  July  to  December,  each  separately  paged,  and 
supplied  with  title-page  and  index. 


I 

I 


YEAR  BOOK  OF 


I 
I 

i 

■ 

! 


f 


I 

0 


■ 


THE  SCHOOL  OF  MECHANIC  ARTS 

^The  first  Board  of  Managers  of  the  Institute  provided  for  the  establish- 
ment of  a  standing  Committee  on  Instruction,  charged  with  the  duty  of 
directing  its  educational  work. 

This  committee  speedily  perfected  plans  for  systematic  instruction  by 
means  of  lectures  and  demonstrations.  Professorships  of  chemistry,  of 
natural  philosophy  and  mechanics,  and  of  architecture  were  established  and 
filled  by  the  election  of  capable  instructors. 

Provision  was  next  made  for  the  instruction  of  mechanics  and  appren- 
tices and  those  engaged  in  the  useful  trades,  and  early  in  1824  a  school  of 
mechanical  and  architectural  drawing  was  established.  This  experiment  seems 
to  have  been  crowned  with  complete  success ;  and  the  managers  proceeded  to 
establish  another  school,  in  which  should  be  taught  "all  the  useful  branches 
of  English  literature  and  the  ancient  and  modern  languages."  This  project 
was  realized  in  1826.  In  1827  over  three  hundred  scholars  were  upon  its 
roll.  It  was  the  model  upon  which  the  Central  High  School,  shortly  after- 
nrards  established  by  the  city  as  part  of  the  public  school  system,  was  pat- 
terned. With  the  organization  of  the  public  high  school,  that  of  the  Institute 
was  abandoned  as  unnecessary.  The  drawing  school,  however,  was  con- 
tinued, and  has  maintained  an  uninterrupted  existence  to  the  present.  Its 
leading  feature— that  of  training  pupils  for  actual  work  in  shop  and  office — 
has  always  been  rigorously  preserved,  and  at  the  present  tiitie,  as  a  school 
for  mechanical  draughtsmen,  it  is  conceded,  by  those  best  qualified  to  judge, 
to  be  one  of  the  most  thorough  and  practical  of  any  in  the  country. 

About  fifteen  years  ago  classes  in  mathematics  were  established;  these 
later  became  a  part  of  the  school  of  machine  design.  Instruction  in  naval 
architecture  was  first  given  in  October,  1899. 

All  departments  of  instruction  were  united  in  the  year  1910  and  are  now 
known  as  the  School  of  Mechanic  Arts. 


LECTURES 

Have  always  occupied  a  prominent  place  in  the  scheme  of  the  Institute's 
work,  from  the  beginning  to  the  present. 

The  first  course  was  given  in  the  old  Academy  Building,  on  Fourth 
Street,  near  Arch,  owned  by  the  University  of  Pennsylvania,  the  use  of 
which  for  this  purpose  was  granted  by  the  trustees;  and  the  work  of  the 
professors  was  ably  supplemented  by  a  corps  of  volunteer  lecturers  from  the 
membership  of  the  Institute.  A  little  later,  the  Institute  rented  the  lower 
floor  of  the  old  Carpenters'  Hall  for  this  purpose,  and  finally,  on  the  com- 
pletion and  occupancy  of  the  hall,  the  lectures  were  held  in  its  own  lecture 
room. 

For  many  years  the  lectures  were  of  the  nature  of  regular  courses  on 
architecture,  mechanics,  physics,  and  chemistry,  varied  of  course  from  year 
to  year,  but  following  generally  the  plan  of  graded  or  consecutive  instruction, 
as  in  schools  and  colleges.  This  system,  however,  though  for  a  long  period 
admirably  useful  in  meeting  the  needs  of  the  public,  was  found  in  time  to  be 
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gradually  outgrowing  its  usefulness.  Lecture  courses  on  scientific  themes, 
which  for  years  had  been  practically  pre-empted  by  The  Franklin  Institute, 
in  time  were  made  attractive  features  in  the  schools  and  colleges,  and  the 
popular  science  lecturer  became  a  conspicuous  figure  on  the  public  lecture 
platform.  And  so  it  came  about,  naturally,  that  the  Committee  on  Instruction 
found  it  advantageous  gradually  to  modify  its  plans  to  adapt  them  to  the 
changes  of  the  times.  For  a  number  of  years,  accordingly,  the  character  of 
the  Institute  lectures  has  departed  widely  from  the  old-time  pattern.  The 
object  at  present  most  conspicuously  kept  in  view  in  the  selection  of  the 
lectures  is  to  give  the  members  of  the  Institute  the  advantage  of  having 
presented  to  them  the  latest  advances  in  the  useful  arts  and  the  sciences 
bearing  thereon;  and,  to  this  end,  the  committee's  efforts  each  year  are 
directed  to  the  purpose  of  securing  the  services  of  men  of  eminence  in  their 
respective  fields  of  labor,  who  are  invited  to  select  their  own  themes.  Since 
its  foundation  The  Franklin  Institute  has  given  free  to  the  public  thousands 
of  lectures  by  distinguished  scientists  and  technologists  on  scientific  and 
technological  subjects  in  addition  to  numerous  popular  and  illustrated  ad- 
dresses on  subjects  of  immediate  interest  to  the  public  and  germane  to  the 
topics  of  the  day. 

MEETINGS 

General  meetings  of  the  Institute's  entire  membership  are  held  once 
each  month,  except  during  the  summer.  At  these  meetings  great  inven- 
tions and  discoveries,  important  engineering  projects,  and  notable  achieve- 
ments in  all  fields  of  scientific  progress  are  presented,  exhibited  or  discussed. 
Many  of  the  epoch-making  inventions  have  been  shown  in  their  experi- 
mental stages  at  these  meetings — as  the  phonograph,  the  electric  light,  the 
typewriter,  liquid  air,  machine  telegraphy,  etc. 


EXHIBITIONS 

As  a  means  of  promoting  the  mechanic  arts,  the  holding  of  exhibitions 
was  highly  favored  by  the  founders,  and  in  this  field  of  activity  the  Institute, 
for  many  years,  was  conspicuously  prominent. 

The  first  exhibition  of  American  manufacturers  was  held  in  October, 
1824,  in  Carpenters'  Hall. 

This,  it  should  be  remembered  to  the  credit  of  the  Institute,  was  the 
first  of  the  kind  to  be  undertaken  in  this  country. 

The  exhibitions  of  the  Institute  were  held  yearly  or  biennially,  down  to 
the  year  1858.  Many  of  the  earlier  events  took  place  in  the  old  Masonic 
Hall,  on  Chestnut  Street,  above  Seventh,  and  in  a  temporary  annex  thereto; 
and  the  more  recent  ones  in  the  one-time  famous  Museum  Building,  at 
Ninth  and  Sansom  Streets,  the  destruction  of  which  by  fire,  in  the  year  1850, 
made  it  necessary  for  the  managers,  for  several  years,  to  adapt  themselves 
to  less  desirable  quarters,  and  finally  to  discontinue  the  exhibitions  for  a 
time  for  want  of  a  centrally  located  building  suitable  for  the  purpose. 

In  the  year  1874  occurred  the  fiftieth  anniversary  of  The  Franklin  In- 
stitute, and  a  fortunate  circumstance  enabled  the  managers  to  signalize  the 
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^The  first  Board  of  Managers  of  the  Institute  provided  for  the  establish- 
ment of  a  standing  Committee  on  Instruction,  charged  with  the  duty  of 
directing  its  educational  work. 

This  committee  speedily  perfected  plans  for  systematic  instruction  by 
means  of  lectures  and  demonstrations.  Professorships  of  chemistry,  of 
natural  philosophy  and  mechanics,  and  of  architecture  were  established  and 
filled  by  the  election  of  capable  instructors. 

Provision  was  next  made  for  the  instruction  of  mechanics  and  appren- 
tices and  those  engaged  in  the  useful  trades,  and  early  in  1824  a  school  of 
mechanical  and  architectural  drawing  was  established.  This  experiment  seems 
to  have  been  crowned  with  complete  success ;  and  the  managers  proceeded  to 
establish  another  school,  in  which  should  be  taught  "all  the  useful  branches 
of  English  literature  and  the  ancient  and  modern  languages."  This  project 
was  realized  in  1826.  In  1827  over  three  hundred  scholars  were  upon  its 
roll.  It  was  the  model  upon  which  the  Central  High  School,  shortly  after- 
xvards  established  by  the  city  as  part  of  the  public  school  system,  was  pat- 
terned. With  the  organization  of  the  public  high  school,  that  of  the  Institute 
was  abandoned  as  unnecessary.  The  drawing  school,  however,  was  con- 
tinued, and  has  maintained  an  uninterrupted  existence  to  the  present.  Its 
leading  feature— that  of  training  pupils  for  actual  work  in  shop  and  office — 
has  always  been  rigorously  preserved,  and  at  the  present  time,  as  a  school 
for  mechanical  draughtsmen,  it  is  conceded,  by  those  best  qualified  to  judge, 
to  be  one  of  the  most  thorough  and  practical  of  any  in  the  country. 

About  fifteen  years  ago  classes  in  mathematics  were  established;  these 
later  became  a  part  of  the  school  of  machine  design.  Instruction  in  naval 
architecture  was  first  given  in  October,  1899. 

All  departments  of  instruction  were  united  in  the  year  1910  and  are  now 
known  as  the  School  of  Mechanic  Arts. 

LECTURES 

Have  always  occupied  a  prominent  place  in  the  scheme  of  the  Institute's 
work,  from  the  beginning  to  the  present. 

The  first  course  was  given  in  the  old  Academy  Building,  on  Fourth 
Street,  near  Arch,  owned  by  the  University  of  Pennsylvania,  the  use  of 
which  for  this  purpose  was  granted  by  the  trustees;  and  the  work  of  the 
professors  was  ably  supplemented  by  a  corps  of  volunteer  lecturers  from  the 
membership  of  the  Institute.  A  little  later,  the  Institute  rented  the  lower 
floor  of  the  old  Carpenters'  Hall  for  this  purpose,  and  finally,  on  the  com- 
pletion and  occupancy  of  the  hall,  the  lectures  were  held  in  its  own  lecture 
room. 

For  many  years  the  lectures  were  of  the  nature  of  regular  courses  on 
architecture,  mechanics,  physics,  and  chemistry,  varied  of  course  from  year 
to  year,  but  following  generally  the  plan  of  graded  or  consecutive  instruction, 
as  in  schools  and  colleges.  This  system,  however,  though  for  a  long  period 
admirably  useful  in  meeting  the  needs  of  the  public,  was  found  in  time  to  be 
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event  by  holding  an  exhibition,  which  proved  from  every  point  of  view  an 
eminently  successful  one.  The  circumstance  spoken  of  was  the  fact  that  the 
Pennsylvania  Railroad  Company  placed  at  the  service  of  the  Institute,  for 
exhibition  purposes,  the  old  building  at  Thirteenth  and  Market  Streets,  for 
many  years  occupied  as  a  freight  station.  Over  268,000  visitors  attended  this 
exhibition. 

Successful,  however,  as  was  the  exhibition  of  1874,  it  was  eclipsed  in 
brilliancy,  and  in  value  from  the  educational  and  technical  standpoint,  by 
that  of  1884,  which  will  ever  be  memorable  in  the  annals  of  The  Franklin 
Institute.  This  was  the  Electrical  Exhibition,  held  in  the  autumn  of  that 
year,  under  the  direction  of  the  Institute,  and  which  by  Act  of  Congress, 
approved  February  26,  1883,  was  made  international  in  character.  It  was  the 
first  exhibition  in  America  devoted  exclusively  to  the  electrical  arts. 

In  1885  the  Novelties  Exhibition  was  held  in  the  building  erected  for 
the  electrical  exhibition. 

No  further  exhibitions  have  been  held  since  that  time,  though  the  In- 
stitute co-operated  with  the  Philadelphia  Museums  in  the  management  of 
the  National  Export  Exposition  of  1899. 
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BY 

WALTON  CLARK,  M.E.,  D.Sc, 

President  of  the  Institute. 

The  Institute's  purpose,  its  reason  for  being,  is,  within  certain  well- 
defined  lines,  to  render  service  to  the  State.  When  we  think  of  the  State 
in  this  connection  we  do  not  confine  ourselves  to  the  borders  of  the  great 
commonwealth  which  has  given  us  our  charter.  Our  interest  and  effort  are 
to  advance  the  knowledge  of  the  mechanic  arts ;  to  encourage  useful  research 
and  invention;  to  aid  the  struggling  worker  and  reward  the  worthy  worker 
in  the  fields  of  physical  science.  If  in  this  effort  our  vision  and  our  influence 
reach,  as  we  believe,  beyond  the  confines  of  the  city,  the  commonwealth, 
and  the  republic,  and  beneficially  affect  the  workers  of  other  continents,  we 
are  accomplishing  in  some  measure  what  the  founders  of  the  Institute 
designed  and,  in  their  day,  realized.  The  picturesque  expression,  "  splendid 
isolation,"  does  not  apply  to  The  Franklin  Institute.  While  stand- 
ing alone,  secure  of  its  position,  and  sufficient  to  the  work  laid  out 
for  it  by  its  founders,  it  is  yet  in  close  and  sympathetic  touch  with  the 
scientific  work  of  the  entire  world.  Through  its  publication,  the  Journal, 
and  through  the  periodic  publications  of  other  scientific  and  governmental 
bodies  of  the  world,  in  number  over  1500,  there  is  a  constant  interchange 
of  scientific  information  on  the  subjects  with  which  the  Institute  has  to  do; 
and  the  many  stories  of  invention,  discovery,  and  development  that  have 
found  their  first  expression  within  the  walls  of  the  Institute  are  spread  by 
it  as  speedily  as  may  be  throughout  the  civilized  world. 

The  Institute  is  local  only  to  the  extent  that  its  habitat  is  in  Philadelphia 
and  the  majority  of  its  officers  and  supporters  have  been  Pennsylvanians.  It 
is  cosmopolitan  in  the  range  of  its  interest,  its  sympathies,  and  its  influence. 
The  scientific  world  recognizes  that  for  this  notable  institution,  and  for 
the  great  work  it  has  done  for  the  world  in  the  broad  field  of  science,  the 
citizens  of  Philadelphia  and  of  the  State  of  Pennsylvania  are  mainly  re- 
sponsible. Largely  because  of  this  work  Philadelphia  is  regarded  as  in 
science  the  leading  American  city. 

The  Franklin  Institute  has  to  do  with  the  mechanic  arts.  Does  that 
suggest  to  any  man  that  we  have  to  do  alone  with  material  things  ? — ^that  the 
delights  of  imagination  and  the  glory  of  an  understanding  spirit  are  outside 
the  field  of  labor  of  those  whom,  for  the  general  good,  we  strive  to  aid? 
Believe  it  not.  Let  your  mental  vision  range  the  centuries  of  invention. 
Think  of  Aristotle  and  Archimedes;  of  Michelangelo  and  Da  Vinci;  of 
Lippershey  and  Galileo;  of  Papin  and  Watt;  of  Stevenson  and  Baldwin;  of 

*  Remarks  of  Dr.  Clark  at  a  joint  meeting  of  scientific  and  engineering 
societies  of  Philadelphia  held  on  the  evening  of  Friday,  May  15,  1914/ 
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Daguerre ;  of  Franklin  and  Faraday ;  of  Morse ;  of  Lavoisier  and  Dalton ;  of 
Fulton  and  Gutenberg  and  Hoe,  and  of  the  hundreds  of  other  discoverers 
and  inventors,  self-denying  and  uplifted  servants  of  their  fellowmen,  now 
dead,  and  of  the  other  hundreds,  happily  yet  living ;  think  of  these  and  believe 
it  not.  The  tools  wherewith  have  wrought  these  great  workers  in  Nature's 
laboratory  are  of  the  mind.  The  application  is  to  the  amelioration  of  man's 
condition,  the  broadening  of  man's  understanding,  and  the  extension  of  man's 
vision,  the  refining  of  man's  life  and  manners — in  fewer  words,  the  in- 
creasing of  man's  chance  for  happiness,  through  the  better  adaptation  to  his 
use  of  the  substance  of  the  world  wherein  his  Creator  has  placed  him. 

To  aid  in  this  work,  through  aiding  the  worker.  The  Franklin  Institute 
for  the  Promotion  of  the  Mechanic  Arts  was  founded.  The  composition 
of  its  membership,  provided  in  its  charter  and  by-laws,  evidences  the  demo- 
cratic ideals  of  its  founders, — ideals  given  concrete  expression  in  an  Institute 
in  full  sympathy  with  the  spirit  of  American  institutions.  In  the  language 
of  the  semi-centennial  address  of  President  Dr.  Coleman  Sellers,  "  It  is  a 
Democratic  learned  society."  Our  membership  is  open  to  any  well-behaved 
man  or  woman.  No  honest  seeker  after  truth  is  too  humble  of  birth,  or 
station,  or  fortune,  or  attainments  to  enter  and  advantage  from  our  work. 
No  man  of  science  is  too  exalted  in  rank  to  acceptan  invitation  to  present 
his  facts  and  theories  in  the  forum  of  our  hall  and  our  journal.  You  who 
follow  our  work  know  the  truth  of  these  statements.;  and  all  men  must  realize 
how  perfectly  adapted  is  an  association  so  organized  to  serve  the  individual 
and  State,  and  that  this  organization  explains  the  origin  of  our  vitality 
and  its  persistence  unimpaired  to  this  day,  the  beginning  of  the  fourth 
generation. 

The  Institute  offers  fruits  in  evidence  that  during  this  long  life  it  has 
justified  the  wisdom  of  its  founders,  and  of  its  continuing  claim  to  be  an 
institution  of  utility  to  the  State. 

For  ninety  years  The  Franklin  Institute  has  maintained  a  school  of  instruc- 
tion in  the  mechanic  arts,  from  which  have  gone  out  thousands  of  young 
men,  and  some  young  women,  to  a  greater  usefulness  and  to  greater  op- 
portunity and  happiness,  because  of  the  education  and  inspiration  had  at  this 
school.  This  education  has  been  a  factor  of  importance  in  the  industrial 
prosperity  of  the  city  of  Philadelphia ;  while  the  school  in  which  it  has  been 
had  has  served  as  a  pioneer  and  model  in  the  field  of  vocational  training 
of  the  yotmg  during  their  earlier  years  of  actual  money-earning  employment. 
We  are  proud  of  the  character  of  men  whom  we  graduate — a  character  that 
supports  them  through  three  or  more  years  of  work  by  day  and  study  by 
night;  we  arc  proud  of  the  evidence  their  subsequent  lives  have  given  of  the 
thoroughness  and  value  of  our  training,  and  we  are  very  proud  of  their 
loyalty.  I  do  not  need  to  tell  this  to  this  audience,  but  I  record  it  here, 
that  it  may  come  to  the  knowledge  of  others  who  are  not  so  familiar  with 
the  work  of  the  Institute,  and  who,  perchance,  may  read  these  words,  if  ever 
they  are  printed. 

During  these  ninety  years  the  Institute  has  maintained  a  lecture  course, 
free  to  all  who  would  come,  and  offering  opportunity  to  obtain  knowledge 
of  the  progress  in  the  mechanic  arts  at  the  fountain-head.     I  am  justified 
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in  saying  "the  fountain-head"  by  the  fact  that  many  notable  discoveries, 
inventions,  and  developments  have  had  their  first  announcement  in  the  hall 
of  the  Institute. 

These  lectures  have  been,  many  of  them,  by  the  foremost  men  in  the 
scientific  world,  and  each  of  them  has  been  by  a  man  especially  qualified  to 
speak  on  the  subject  he  has  presented.  Printed  in  the  Journal,  these  im- 
portant pronouncements  have  gone  to  the  scientist,  the  operator,  and  the 
manufacturer    throughout    the    civilized    world. 

During  its  earlier  years,  up  to  the  time  of  the  Civil  War,  the  Institute 
held  yearly  exhibitions,  which  were  recognized  throughout  the  country  as 
important  and  valuable — illustrating  to  the  generation  that  saw  the  beginning 
of  the  great  American  industrial  development  the  then  state  and  progress 
of  the  mechanic  arts.  The  value  of  these  early  exhibitions  and  of  the  great 
later  exhibitions,  notably  that  held  on  the  fiftieth  anniversary  of  the  Institute, 
and  the  electrical  exhibition  of  1884,  which  eclipsed  in  brilliancy  all  previous 
exhibitions  of  The  Franklin  Institute,  or  of  any  institute,  cannot  be 
exaggerated. 

The  lines  of  work  originated  or  first  described  in  The  Franklin  Institute, 
and  now  in  general  use,  some  under  Government  direction,  are  numerous 
and  important.  Among  them  I  may  *  mention  the  Weather  Bureau  and 
Geological  Survey. 

But  it  is  the  continuing  work  of  the  Institute  that  interests  me  most — the 
schools  and  the  lectures,  of  which  I  have  spoken ;  the  meetings  of  the  sections, 
where  gather,  through  the  year,  men  of  all  grades  of  importance  in  the 
various  industrial  arts,  to  listen  to  and  to  discuss  lectures  delivered  by  the 
nation's  foremost  representatives  of  progress  in  these  arts;  and  the  work  of 
the  Science  and  Arts  Committee,  encouraging  and  rewarding  progress, 
whether  in  special  lines  or  in  the  broad,  general  field  of  invention  and 
discovery. 

Neither  Pennsylvania,  nor  Philadelphia,  nor  any  other  political  entity, 
has  given  to  the  Institute  one  dollar  or  one  dollar's  worth  of  securities  or  of 
realty.  The  benefit  that  the  State  has  had  from  the  Institute's  work  has  been 
a  contribution  to  the  public  good  by  a  part  of  the  citizenship— that  part  whose 
devotion  of  money  and  time  has  given  the  Institute  its  support.  The  recom- 
pense these  citizens  have  received  has  come  from  the  love  of  the  work  and 
the  satisfaction  of  accomplishment,  and  it  has  sufficed.  The  regret  they  feel 
over  the  neglect  of  the  State  to  aid  in  the  work  has  its  beginning  and  its 
end  in  the  disappointment  of  the  desire  to  make  more  useful  what  is  already 
of  service.  We  who  are  at  the  time  responsible  for  the  work  of  The  Franklin 
Institute  have  no  desire  to  embark  in  new  ventures.  The  work  inaugurated 
by  our  predecessors  is  sufficient  in  variety  and  extent  for  our  talents  and 
our  time,  as  we  venture  to  believe  it  will  be  found  sufficient  for  the  talents 
and  time  of  our  successors.  But  we  have,  as  they  will  have,  a  desire  to 
further  serve,  by  increasing  the  utility  of  our  laboratories,  of  our  schools, 
of  our  libraries,  and  of  our  lecture  courses,  and  to  extend  the  work  of  the 
Science  and  Arts  Committee.  We  know  not  how  to  better  the  work  of  our 
sections  and  our  committees.  We  know  very  well  how  to  increase  the  value 
to  the  State  of  the  service  we  render.    A  more  commodious  building,  on  a 
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more  convenient  site,  where  more  people  can  use  our  better  disposed  librar>' 
and  find  room  in  a  larger  lecture  hall;  where  the  students  who  now  fill  our 
school-rooms  will  find  less  crowded  space  for  themselves  and  for  the  others 
who  now  can  find  no  room;  where  new  laboratories  may  be  to  the  present- 
day  demand  what  our  present  laboratories  were  to  the  demands  of  our 
industrial  yesterday,  is  the  obvious  answer  to  our  problem. 

Living  in  the  hope  of  this  opportunity  for  enlarged  usefulness,  we  shall 
coincidently  satisfy  our  ambition  by  an  earnest  effort  to  continue  the  work 
of  the  Institute  in  a  manner  in  some  measure  worthy  of  the  examples  of 
our  founders  and  of  the  emulation  of  our  successors^ 

In  all  this  we  find  our  "  line  of  least  resistance.**  We  are  privileged 
that  it  falls  in  such  "  pleasant  places.'*  Following  it,  we  are  proud  to  know 
that  we  serve  the  State  and  honor  the  memory  of  Benjamin  Franklin — 
scientist. 


SOME  INSTANCES  OF  THE  INSTITUTE'S  WORK 

(CHRONOLOGICALLY  STATED) 


1824.  It  held  the  first  Exhibition  of  American  Manufacturers  in  Car- 
penters' Hall  on  October  18,  19,  20. 

Silver  medals  were  awarded  for  steeV,  domestic  carpetings,  straw  and 
grass  bonnets,  ^tc. 

Classes  were  established  in  Chemistry,  Mechanics,  Natural  History, 
Architecture,  Mathematics,  and  Drawing. 

The  first  course  of  lectures  commenced  April  28  and  was  held  in  the 
Academy  Building,  Fourth  Street  near  Arch. 

1826.  In  January  the  first  number  of  The  Franklin  Journal  was  issued 
under  the  editorial  management  of  Dr.  Thomas  P.  Jones,  who  two  years 
later  became  Superintendent  of  the  United  States  Patent  Office. 

It  extended  its  educational  efforts  by  establishing  on  April  6th  a  High 
School,  in  which  Mathematics,  Drawing,  Geography,  History,  Latin,  Greek, 
French,  Spanish  and  German  were  taught.  Three  hundred  and  four  pupils 
were  in  attendance  in  October. 

Thirty- four  thousand  visitors  attended  the  Institute's  Third  Industrial 
Exhibition  during  its  four  days*  progress. 

1827.  Select  Committee  on  E>ry  Docks  made  a  lengthy  illustrated  report, 
giving  costs,  methods  of  operation,  etc. 

1829.  Committee  appointed  to  investigate  the  efficiency  of  moving  water 
as  a  motive  power  (water  wheel  experiments). 

1830.  Committee  appointed  to  inquire  into  causes  of  the  explosion  of 
steam  boilers. 

1831.  Joint  Committee  of  Franklin  Institute  and  American  Philosophical 
Society  first  began  systematic  meteorological  observations  in  aid  of  agri- 
cultural and  other  interests. 

1832.  Commission  appointed  to  examine  into  the  resources,  including 
agricultural,  of  Pennsylvania,  an  action  which  led  to  a  Geological  Survey 
of  the  State. 

Notable  paper  in  Journal  of  The  Franklin  Institute  by  Professor 
Walter  R.  Johnson  on  "The  Strength  of  Steam  Boilers." 

The  Secretary  of  the  Treasury  of  the  United  States  requested  a  further 
extension  of  the  Institute's  inquiry  into  the  causes  of  the  explosion  of  steam 
boilers  to  include  the  prevention  of  steam  boiler  explosions. 

Committee  appointed  to  investigate  the  strength  of  materials.  This 
committee  devised  apparatus  of  various  forms  for  the  testing  of  metals, 
steam  boilers,  building  materials,  etc. 

The  Institute  was  requested  by  the  State  Legislature  to  examine  and 
report  upon  the  then  existing  system  of  weights  and  measures. 
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i8j4.  The  Secretary  of  the  Commonwealth  of  Pennsylvania  presented 
the  thanks  of  the  State  for  the  report  on  weights  and  measures  received 
from  the  Institute. 

1837.  The  general  interest  created  by  the  Institute's  work  gave  rise  to 
a  movement  for  the  establishment  of  a  school  of  arts.  The  project  failed  at 
that  time,  but  resulted  later  in  the  founding  of  the  Department  of  Science  of 
the  University  of  Pennsylvania. 

1838.  The  report  of  the  Committee  on  Uniformity  of  Weights  and 
Measures  was  printed.  (The  present  laws  of  the  State  are  based  on  this 
report.) 

1839.  November  Journal  contained  full  translation  of  Daguerre'5 
original  communication  to  the  French  Academy  describing  his  discoveries 
in  photography   (the  Daguerreotype). 

1840.  Professor  A.  D.  Bache's  report  on  education  in  Europe  appeared 
in  the  Journal.  (This  report  was  made  for  use  in  connection  with  the 
organization  of  Girard  College.) 

1843.  The  Pennsylvania  Legislature  appropriated  $4000  to  be  devoted 
to  the  purchase  of  instruments  for  the  equipment  of  stations  throughout  the 
State  for  the  systematic  observation  and  collection  of  meteorological  facts: 
the  expenditure  being  left  in  the  hands  of  the  Institute. 

This  is  the  earliest  instance  on  record  of  the  appropriation,  in  any 
country,  of  public  funds  for  the  collection  of  facts  relating  to  the  weather. 

1850.  The  School  of  Design  for  Women  was  founded  by  the  Institute. 
Mrs.  Sarah  Peters,  first  Directress. 

1863.  Monthly  reports  of  Meteorological  Phenomena  at  Philadelphia 
were  published  in  the  Journal.     (These  were  continued  to  1869.) 

1864.  The  shape  and  proportion  of  screw  threads  used  in  machine 
construction  were  investigated  by  a  special  committee.  The  report  of  this 
committee  was  presented  in  1865  and  recommended  for  adoption  by  machine 
builders  throughout  the  United  States  a  uniform  and  simplified  system  of 
screw  threads. 

A  few  years  later  this  was  officially  adopted  by  the  Government,  anc 
under  the  designation  of  the  "  U.  S."  or  "  Franklin  Institute  Standard  "  is 
now  in  universal  use. 

1869.  Resolutions  passed  by  the  meeting  in  August  and  addressed  tn 
Councils  suggested  an  exhibition  to  commemorate  the  hundredth  anniver- 
sary of  the  United  States  and  resulted  in  the  holding  of  the  Centennial 
Exhibition  of  1876. 

1872.  Committee  on  the  mode  of  determining  the  horsepower  of  steam 
boilers  published  its  report. 

1873.  The  Institute  approved  Professor  Lesley's  recommendation  of  a 
more  th^/rrnigh  Geological  Survey  of  Pennsylvania,  and  asked  the  Legislature 
to  give  pr'>mpt  and  full  effect  to  the  same.  (The  beginning  of  the  Second 
GtoUffi'tcal  Survey,) 

C'/mrri:Mir<r    on    Conflagrations    and    Deaths    from    Petroleum    Used    in 
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Lamps.  A  full  report.  Resolutions  were  sent  to  the  Governor  and  Legis- 
lature, requesting  the  appointment  of  a  commission  to  investigate  the  sub- 
ject, determine  tests,  and  to  make  laws  relating  to  the  burning  of  oils  in 
lamps. 

1874.  Fiftieth  anniversary.  Held  great  industrial  exhibition  at  Thirteenth 
and  Market  Streets — the  site  of  the  Wanamaker  store. 

1875.  City  Councils  appropriated  money  for  the  expenses  of  an  expert 
commission  to  be  nominated  by  The  Franklin  Institute  and  to  act  in  con- 
junction with  the  Chief  Engineer  of  the  Water  Department.  To  this  com- 
mission was  referred  the  subject  of  the  present  and  future  water  supply  of 
Philadelphia. 

1876.  The  Pennsylvania  Museum  and  School  of  Industrial  Art  housed 
and  fostered  by  the  Institute. 

1882.  Report  of  the  Special  Committee  on  the  pollution  of  the  Schuylkill 
River  presented  its  report  suggesting  the  construction  of  an  intercepting 
sewer  along  the  Eastern  banks  of  the  Schuylkill  from  Manayunk,  with  an 
outlet  below  the  densely  populated  portions  of  the  city. 

1883.  Special  Committee  on  the  prevention  of  fires  in  theatres  presented 
an  exhaustive  report  which  contained  thirty-eight  recommendations  intended 
to  make  places  of  amusement  more  safe. 

1884.  Without  Federal  or  State  aid-  the  Institute  held  the  first  great 
International   Electrical   Exhibition. 

The  first  International  Conference  of  Electricians  was  held  during  the 
progress  of  the  exhibition. 

During  and  immediately  after  the  exhibition  the  most  complete  and 
extended  series  of  tests  attempted  to  that  time  were  made  to  determine 
the  characteristics  of  all  the  more  important  types  of  electrical  apparatus  and 
appliances  then  commercially  used. 

The  organization  of  The  American  Institute  of  Electrical  Engineers 
this  year  resulted  from  the  holding  of  the  Electrical  Exhibition  and  the 
International  Conference  of  Electricians  held  under  the  auspices  of  the 
Institute. 

1885.  Novelties  exhibition  held  in  the  buildings  erected  for  use  of  the 
electrical  exhibition. 

1887.  The  Institute  organized  the  Pennsylvania  State  Weather  Service. 
Voluntary  observers  made  regular  reports  on  the  weather  conditions  of  the 
State. 

•  An  appropriation  was  made  by  the  State  to  cover  cost  of  clerical  services 
and  printing.  The  service  was  in  operation  until  1891,  when  the  State  dis- 
continued  the   appropriation. 

1890.  Joseph  M.  Wilson's  voluminous  report  of  schools,  with  particular 
reference  to  trade  schools,  appeared  in  the  Journal  of  The  Franklin 
Institute  during  the  year.  (This  report  served  as  a  basis  for  the  organiza- 
tion of  the  Drexel  Institute.) 

1897.    A  communication  from  the  Board  of  Health  of  the  City  of  Phila- 
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delphia  requested  the  Institute  to  appoint  a  committee  to  confer  with  the 
Board  of  Health  with  a  view  of  taking  action  to  abate  or  modify  the  smoke 
nuisance.    A  full  report  appeared  in  the  Journal. 

1899.  National  Export  Exposition  held  in  conjunction  with  the  Phila- 
delphia Museums. 

1901.  Resolutions  passed  to  promote  commerce  by  the  improvement  of 
waterways  and  approving  the  creation  of  the  Department  of  Commerce. 

1902.  The  metric  system  fully  discussed  at  the  monthly  meetings.  Reso- 
lutions passed  petitioning  the  national  government  to  enact  such  laws  as 
will  ensure  its  proper  use. 

1906.  Resolutions  passed  urging  the  improvement  of  national  waterways, 
particularly  the  Chesapeake  and  Delaware  Canal. 

1914.  Conducted  meeting  in  Philadelphia  celebrating  thirtieth  anniver- 
sary of  International  Electrical  Exhibition. 


CHARTER  AND  BY-LAWS 


THE  FRANKLIN  INSTITUTE 

OF  THB  STATE  OF  PENNSYLVANIA  FOR  THE  PROMOTION  OF  THE 

MECHANIC  ARTS 

An  Act  to  amend  and  alter  the  Act  incorporating  The  Franklin  Institute 
of  the  State  of  Pennsylvania  for  the  promotion  of  the  Mechanic  Arts. 

Whereas,  The  Act  approved  March  thirtieth,  one  thousand  eight  hundred 
and  twenty-four,  incorporating  The  Franklin  Institute  of  the  State  of  Penn- 
sylvania, for  the  promotion  of  the  Mechanic  Arts,  has  been  found  insufficient 
and  inconvenient  for  accomplishing  the  objects  of  said  corporation,  and  the 
said  corporation  has  applied  for  alteration  and  amendment  thereof. 

Section  i.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  Commonwealth  of  Pennsylvania,  in  General  Assembly  met,  and  it  is 
hereby  enacted  by  the  authority  of  the  same,  that  the  present  members  of 
said  corporation,  and  all  such  persons  as  may  hereafter  become  members 
thereof,  shall  be,  and  are  hereby  created,  a  body  politic  and  corporate  by 
the  name  of  "  The  Franklin  Institute  of  the  State  of  Pennsylvania  for 
the  Promotion  of  the  Mechanic  Arts,"  and  shall  have  perpetual  succession, 
be  able  to  sue  and  be  sued,  to  plead  and  be  impleaded,  to  have  and  use  a 
common  seal,  and  the  same  to  break,  alter  and  renew  at  pleasure,  and  shall 
be  able  to  take,  hold,  purchase  and  enjoy  such  real  and  other  estates  of  any 
nature  or  kind  whatsoever  as  they  may  obtain  by  purchase,  devise,  bequest 
or  gift,  and  the  same  at  their  pleasure  to  sell,  lease,  mortgage,  pledge,  en- 
cumber, or  dispose  of  as  they  may  deem  proper  or  convenient  for  promoting 
the  objects  of  the  said  corporation;  and  the  said  corporation  shall  have  the 
like  power  over  any  real  estate  or  other  estates  now  owned  or  held  by  them; 
provided,  that  the  clear  yearly  value  of  the  real  estate  at  any  time  held  by 
them  shall  not  exceed  ten  thousand  dollars. 

Sec.  2.  That  it  shall  be  lawful  for  the  said  corporation  to  raise  funds 
for  the  payment  of  its  present  indebtedness,  and  for  all  other  purposes  of 
the  said  corporation,  to  create  and  sell  such  number  of  shares  of  stock,  at 
ten  dollars  each,  as  may  be  deemed  proper  to  represent  the  estates  of  the 
said  corporation,  and  the  certificates  of  such  stock  shall  be  in  such  form,  be 
transferable  in  such  manner,  subject  to  such  payments,  and  entitle  the  holder 
thereof  to  such  privileges,  as  the  said  corporation  may,  by  its  By-Laws  in 
reference  to  such  stock,  grant  and  direct. 

Sec.  3.  The  object  of  the  said  corporation  shall  be  the  promotion  and 
encouragement  of  manufactures  and  the  mechanical  and  useful  arts,  by  the 
establishment  of  lectures  on  the  sciences  connected  with  them,  by  the 
formation  of  cabinets  of  models,  minerals,  machines,  materials  and  products, 
by  exhibitions  and  premiums,  by  a  library  and  by  all  such  measures  as  they 
may  judge  expedient. 
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Sec.  4.  The  members  of  the  said  corporation  shall  consist  of  manu- 
facturerS)  mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts, 
and  of  such  stockholders  in  said  corporation  as  may,  by  the  By-Laws,  be 
entitled  to  the  privileges  of  members;  and  every  member  shall  pay  such 
sum  for  an  annual  or  life  subscription  as  the  By-Laws  of  said  corporation 
may  require;  and  honorary  and  corresponding  members  may  be  elected  at 
such  times,  and  in  such  a  way,  and  with  such  privileges  as  said  corporation 
may  deem  expedient. 

Sec.  5.  The  said  corporation  shall  be  managed  in  such  way,  and  by 
such  number  of  officers,  managers  and  other  persons  as  the  By-Laws  may 
prescribe,  and  the  powers  and  functions  of  such  officers,  managers  or  other 
persons,  the  rights  and  duties  of  members,  the  manner  of  their  election,  and 
the  causes  which  may  justify  their  expulsion  or  suspension,  and  all  other 
concerns  of  the  said  corporation,  shall  be  fixed  and  regulated  by  its  By-Laws, 
which  By-Laws  shall  be  adopted  by  said  corporation  at  the  first  monthly 
meeting  after  the  acceptance  of  this  amended  Charter,  and  said  By-Laws 
shall  be  altered  and  amended  only  in  the  manner  provided  in  said  By-Laws 
as  then  adopted. 

Sec.  6.  So  much  of  the  Act  to  which  this  is  a  supplement  as  is  incon- 
sistent herewith  is  repealed. 

Office  of  the  Secretary  of  the  Commonwealth  of  Pennsylvania, 

April  25th,  1864. 
I  certify  that  the  foregoing  bill  passed  both  branches  of  the  Legislature, 
and  received  the  signature^of  the  Governor  on  this  day.    As  witness  my  hand 
the  day  and  the  year  above  written. 

(Signed.)  Eli  Slifer,  Secretary  of  the  Commonwealth. 


BY-LAWS  OF  THE  INSTITUTE 


Article  L — Trustees. 

Section  i.  All  Real  and  Personal  Estate  of  the  Institute  which  mav 
hereafter  be  acquired  by  voluntary  subscription  or  device,  bequest,  donation, 
or  in  any  way  other  than  through  its  own  earnings  or  by  investment  of  its 
own  funds,  saving  where  the  donors  shall  expressly  provide  to  the  con- 
trary, shall  be  taken  as  acquired  upon  the  condition  that  the  same  shall  be 
vested  in  a  Board  of  Trustees,  who  shall  be  appointed  in  the  manner  here- 
inafter indicated.  Unless  the  title  to  such  property  shall  be  directly  vested 
in  said  Board  of  Trustees  by  the  donors,  the  Institute,  by  deed  attested  by 
the  President  and  Secretary,  which  they  are  hereby  authorized  to  execute 
and  deliver,  shall  forthwith  convey  the  same  to  said  Trustees,  who  shall  hold 
it  in  trust  for  the  purposes  specifically  designated  by  the  donors;  or,  if  there 
shall  be  no  specific  designation,  for  the  benefit  of  the  Institute  in  the  way 
and  manner  hereinafter  provided,  so  that  the  same  shall  not,  in  any  event, 
be  liable  for  the  debts  of  the  Institute. 
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Sec.  2.  Said  Board  of  Trustees  shall  be  composed  of  seven  (7)  members, 
originally  elected  by  the  Board  of  Managers  on  its  own  nomination. 

Vacancies,  as  they  occur,  shall  be  filled  by  election  by  the  Board  of 
Managers  from  nominations  made  by  the  remaining  Trustees  to  a  stated 
meeting  of  the  Board  of  Managers  at  least  one  month  prior  to  the  election ; 
the  Board  of  Managers  to  have  the  right  to  reject  any  nominations  not 
satisfactory  to  them. 

The  remaining  members  of  the  Board  of  Trustees,  whenever  at  any  time 
it  shall  be  deemed  necessary  to  do  so,  shall  have  power  to  assign  and  convey 
the  property  held  by  them,  so  as  to  vest  the  title  thereto  in  themselves  and 
their  successors. 

Sec.  3.  Said  Trustees  shall  have  full  power  and  authority,  from  time  to 
time,  to  assign,  sell  and  dispose  of  any  property,  real  and  personal,  by  them 
held,  unless  there  shall  be  some  direction  by  the  donors  to  the  contrary,  and 
shall  have  power  to  convey  the  same  without  purchasers  being  obliged  to 
see  to  the  application  of  the  purchase  moneys;  when  authorized  so  to  do  by  a 
vote  of  two-thirds  (^)  of  the  members  present  at  any  regular  or  special 
meeting  of  the  Board  of  Managers ;  provided,  that  they  shall  not  be  obliged 
to  sell  or  convey  unless  a  majority  of  their  own  Board  shall  also  approve. 

Sec.  4.  Said  Trustees  shall  not  be  confined  to  legal  investments,  but 
shall  have  full  power  to  invest  in  any  real  property,  improvements  and 
alterations,  and  in  any  securities,  other  than  shares  of  stock,  or  unusual 
personal  obligations,  which  to  them  may  seem  advisable. 

Sec.  5.  Said  Trustees  shall  have  power  to  appoint  agents  to  act  for 
them,  and  for  the  acts  of  such  agents  they  shall  not  be  personally  responsible 
where  they  have  exercised  ordinary  prudence  in  selecting  them. 

Sec.  6.  Said  Trustees  shall  have  power  to  carry  into  effect  any  special 
trusts  upon  which  any  property  may  be  held  by  them.  They  shall  pay  out  all 
necessary  and  proper  costs,  charges  and  expenses,  and  from  time  to  time 
shall  pay  over  the  net  income  to  the  Board  of  Managers,  to  be  applied  by 
them  to  the  uses  of  the  Institute  in  accordance  with  the  terms  of  the  trusts 
from  which  the  income  is  derived. 

,  The  principal  and  interest  of  all  trust  funds  shall  not  be  liable  for  debts 
of  the  Institute  but  shall  be  devoted  to  its  continuance  and  preservation. 

Sec.  7.  At  the  annual  meeting  of  the  Board  of  Managers  in  each  year, 
said  Board  of  Trustees  shall  present  report  of  their  proceedings  and  a 
detailed  statement  of  th^ir  receipts  and  expenditures  for  the  year.  An 
approval  of  such  account  shall  be  final  and  conclusive,  and  shall  bar  any 
right  to  demand  any  other  or  further  accounting. 

Sec.  8.  The  Board  of  Trustees,  at  a  meeting  of  the  members  of  the 
Institute,  called  after  three  (3)'  months*  special  notice,  at  which  the  holders 
of  nine-tenths  (Vw)  of  the  whole  outstanding  shares  of  stock  shall  vote 
affirmatively,  may  convey  all  property,  real  and  personal,  in  them  vested,  to 
the  Institute,  free  and  clear  of  all  trusts;  provided,  that  there  be  no  specific 
trusts  violated  by  such  conveyance,  and  that  all  the  members  of  said  Board, 
as  the  same  shall  then  be  constituted,  shall  approve  of  such  conveyance. 
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Article  II. — Stock. 

Section  i.  The  Real  and  Personal  Estates  of  the  Institute  as  held  upon 
the  First  day  of  January,  One  Thousand  Eight  Hundred  and  Eighty-one, 
shall  be  valued  at  One  Hundred  Thousand  Dollars,  and  shall  be  represented 
by  Ten  Thousand  Shares  of  Stock  of  the  par  value  of  Ten  Dollars  each. 
Said  shares  shall  be  divided  into  two  classes,  viz. : — 

First  Class. — Shares  not  registered  for  use :  on  which  no  annual  payment 
shall  be  charged  or  collected,  and  the  holders  thereof  shall  not  have  the 
privileges  of  members  of  the  Institute,  but  may,  if  of  legal  age,  vote  at  any 
annual  election  for  officers,  managers  and  auditors,  upon  the  payment  of 
One  Dollar  upon  each  share  of  stock  on  which  they  may  desire  to  vote; 
provided,  however,  such  shares  have  been  held  by  the  same  person  at  least 
three  months  before  such  election. 

Shares  of  the  First  Class  may  be  converted  into  shares  of  the  Second 
Class  at  the  pleasure  of  the  owners,  provided  the  transfer  be  approved  by 
the  Board  of  Managers;  but,  when  once  so  converted,  they  shall  always 
continue  in  the  Second  Class. 

Second  Class. — Shares  registered  for  use:  on  which  Twelve  Dollars 
per  annum  shall  be  due  and  payable  from  resident  members  in  advance  on 
the  first  day  of  October  in  each  year,  except  as  hereinafter  provided. 

Non-resident  holders  of  Second  Gass  stock  shall  pay  an  annual  fee  of 
Five  Dollars. 

Sec.  2.  The  holders  of  Second  Class  stock  shall  be  entitled  to  the  use 
of  the  library,  lectures  and  reading-room;  and,  if  of  legal  age,  to  all 
other  privileges  of  membership  in  the  Institute,  so  long  as  they  make  the 
annual  payment  in  advance ;  and  shall,  on  the  payment  of  One  Dollar  there- 
for, be  entitled  to  a  Certificate  of  Membership. 

Sec.  3.  If  the  annual  dues  for  successive  years  remain  unpaid  at 
the  expiration  of  two  and  a  half  years  on  any  share  of  stock  of  the 
Second  Class,  such  share  shall  then  become  forfeited  to  the  Institute;  but 
such  forfeiture  may  be  remitted  by  a  unanimous  vote  of  the  Board  of 
Managers. 

Sec.  4.  Stock  of  the  Second  Class  may  be  held  in  trust  for  persons  not 
of  legal  age,  and  shall  be  liable  to  the  payment  of  only  one-half  the  annual 
fees  due  upon  stock  of  Second  Class  held  by  persons  of  legal  age ;  provided. 
that  when  such  minors  arrive  at  legal  age,  new  certificates,  subject  to  the 
full  annual  contribution,  shall  issue  on  payment  of  the  customary  fee. 

Sec  5.  Certificates  for  the  First  Qass  stock  may  be  issued  for  any 
number  of  shares  in  a  single  certificate;  but  every  certificate  for  the  Second 
Class  shall  be  for  one  share  only. 

Sec.  6.  No  share  of  stock  in  the  Second  Class  shall  be  transferred  until 
all  arrearages  and  fines  are  paid,  and  all  books  and  tickets  returned,  and  the 
transfer  approved  by  the  Board  of  Managers. 

Sec.  7.  All  certificates  of  stock  shall  be  signed  by  the  President  and 
Secretary;  shall  be  issued  by  the  Actuary,  and  shall  be  transferable  only  on 
the  books  of  the  Institute  by  Ihe  owner,  or  his  legal  representative,  on  the 
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Sec.  II.  Members  shall  be  entitled  to  a  Certificate  of  Membership  on 
payment  of  One  Dollar. 

Sec.  12.  Resignations  of  membership  shall  be  made  to  the  Board  of 
Managers  in  writing,  but  shall  not  be  accepted  until  all  dues,  fines,  and 
arrears  of  dues  and  current  dues  at  the  annual  rate  up  to  the  date  of 
resignation,  shall  have  been  paid,  and  books  and  tickets  returned. 


i 
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Article  IV. — Payments  of  Dues. 

Section  i.  The  annual  payment  of  fees  for  membership  shall  be  due 
and  payable  on  the  first  of  October  in  each  year,  in  advance ;  but  all  members 
elected  after  the  31st  of  March  in  each  year  shall  pay,  in  advance,  for  the 
current  year,  one-half  of  the  annual  dues. 

Sec.  2.  Any  member  whose  dues  are  more  than  three  months  in  arrears 
shall  be  notified  by  the  Actuary.  Should  such  dues  not  be  paid  when  they 
become  six  months  in  arrears,  the  privileges  of  membership  shall  by  that 
fact  be  suspended.  When  nine  months  in  arrears  such  member  shall  be 
again  notified,  and  if  such  dues  become  one  year  in  arrears,  the  said  member 
shall  by  that  fact  forfeit  all  connection  with  the  Institute.  The  Board  of 
Managers,  however,  may,  for  cause  by  it  deemed  sufficient,  extend  the  time 
for  payment  and  for  the  application  of  these  penalties. 

The  Board  of  Managers  may,  fdr  sufficient  cause,  temporarily  excuse 
from  payment  of  annual  dues  any  member  who  from  ill  health,  advanced  age 
or  other  good  reason  assigned,  is  unable  to  pay  such  dues ;  and  the  Board  may 
remit  the  whole  or  part  of  the  dues  in  arrears  or  accept  in  lieu  thereof 
service  or  material  contributed  to  the  Institute. 

Sec.  3.  Every  person  admitted  to  membership  in  the  Institute  shall  be 
considered  as  liable  for  the  payment  of  dues  until  he  shall  have  resigned, 
been  dropped  or  have  been  relieved  therefrom  by  the  Board  of  Managers. 

Sec.  4.  The  annual  dues  from  contributing  members  may  be  applied  to 
the  current  expenses  of  the  Institute,  but  all  moneys  received  from  life  and 
permanent  membership  shall  be  vested  in  the  Board  of  Trustees,  the  income 
therefrom  only  to  be  applied  to  the  maintenance  fund. 


Article  V. — OfRcers. 

The  officers  shall  be  a  President,  three  Vice-Presidents,  a  Secretary,  a 
Treasurer,  and  twenty-five  Managers.  A  majority  of  the  Managers  shall  be 
persons  directly  interested  in  industrial  pursuits. 
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Article  VI. — Election  of  Officers. 

Section  i.  An  election  for  officers  shall  be  held  on  the  third  Wednesday 
in  January  in  each  year.  At  this  election  the  President  and  the  Treasurer 
shall  be  elected  to  serve  one  year,  and  one  Vice-President,  and  eight  Mana- 
gers, shall  be  elected  to  serve  for  three  years;  provided,  that  the  officers 
now  elected  or  who  may  hereafter  be  elected,  shall  continue  to  serve  until 
their  successors  be  elected. 
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One  Manager,  to  be  known  as  the  Alumni  Manager,  shall  be  elected  in 
January  of  every  third  year,  beginning  in  the  year  1910,  by  the  Alumni  Asso- 
ciation of  the  Institute,  to  serve  for  three  years.  A  vacancy  in  this  position 
shall  be  filled  by  election  in  the  same  manner  for  the  unexpired  term. 

The  Secretary  shall  be  elected  by  the  Board  of  Managers  at  their  first 
stated  meeting  after  the  annual  election  each  year. 

Sec  2.  All  elections  for  officers  of  the  Institute  shall  be  by  letter  ballot, 
and  no  vote  may  be  cast  by  proxy,  nor  received  from  a  member  in  arrears.  , 

Sec.  3.  Nominations  for  the  annual  election  for  officers  shall  be  presented 
in  writing  at  the  stated  meeting  in  the  month  of  December.  Each  nomination 
paper  must  be  signed  by  at  least  two  members  in  good  standing,  who  shall 
certify  that  the  candidate  will  serve  if  elected.  After  the  nominations  are 
closed,  the  President  shall  appoint  three  members,  who  are  neither  officers 
nor  nominees,  to  act  as  tellers  of  the  election.  The  list  of  nominees  shall 
promptly  be  posted  at  the  Institute  and  incorporated  (with  directions  for 
voting)  in  a  ballot  to  be  sent  to  each  member  by  the  Secretary  at  least  one 
week  before  the  date  of  the  election.  Each  ballot  shall  be  accompanied  by  a 
return  envelope  addressed  "  To  the  Tellers  of  Election,"  and  provided  with 
a  space  for  the  signature  of  the  member  voting. 

Sec.  4.  On  the  date  of  the  annual  election,  and  at  an  hour  previously 
designated  by  their  chairman,  the  tellers  shall  meet  at  the  Institute  and 
shall  count  all  legal  votes  that  have  been  received  by  mail  or  placed  in  the 
ballot  box  before  8  o'clock  p.m.;  and  when  the  count  is  completed  they 
shall  report  to  the  annual  meeting  of  the  Institute  the  total  number  of 
ballots  cast,  together  with  the  number  of  votes  received  by  each  candidate. 
Thereupon  the  presiding  officer  shall  announce  the  names  of  the  candidates 
who  received  the  plurality  of  votes  for  each  office,  and  shall  declare  them 
elected  officers  of  the  Institute  for  the  ensuing  terms. 

Article  VII. — President. 

It  shall  be  the  duty  of  the  President,  or,  in  his  absence,  of  one  of  the 
Vice-Presidents,  in  order  of  seniority  of  election,  or,  in  their  absence,  of 
a  President  to  be  chosen  pro  tempore^  to  preside  at  all  meetings  of  the 
Institute  and  of  the  Board' of  Managers. 


Article  VIII. — Secretary. 

Section  i.  The  Secretary  of  the  Institute  shall  be  a  person  of  scientific 
attainments.    He  shall  receive  such  salary  as  may  be  fixed  by  the  Board  of 

Managers. 

Sec.  ?.  He  shall  have  general  charge  and  supervision,  subject  to  the 
Board  of  Managers,  of  all  the  work  of  the  Institute,  and  of  its  library, 
museum,  laboratories,  and  property  in  general. 

Sec  3.  He  shall  keep  the  minutes  of  all  meetings  of  the  Institute ;  and 
shall  perform  all  the  duties  usually  pertaining  to  the  office  of  secretary. 

Sec  4.  He  shall  be  ex  officio  a  member  of  the  Board  of  Managers  and 
of  all  standing  committees  of  the  Institute. 


38  YEAR  BOOK  OF 

Sk.  5.  As  ex  officio  Secretary  of  the  Commitiee  on  Science  and  the 
Arts  he  shall  attend  all  meetings  of  that  Commiltee  and  keep  the  minutes 
thereof.  He  shall  also  attend  meetings  of  sub-committees  at  which  his 
attendance  has  been  requested,  and  when  desired  shall  aid  sub-committees 
in  making  searches  and  in  the  examination  of  authorities,  documents,  ap- 
paratus, etc. 

Two  weeks  before  each  stated  meeting  of  the  Commiltee  he  shall  report 
to  its  Chairman  the  status  of  all  investigations  pending  before  the  sub- 
committees. 

He  shall  also  perform  any  other  duty  that  may  tend  to  advance  th; 
work  of  the  Committee. 

With  the  approval  of  the  Board  of  Managers  he  may  appoint  an  assist- 
ant to  perform  some,  or  all  of  his  duties  as  Secretary  of  this  Committee. 

Article  IX. — Treasurer. 

It  shall  be  the  duty  of  the  Treasurer  to  receive  from  the  Board  of 
Trustees  all  funds,  which  they  may  pay  over  to  the  Board  of  Managers  in 
accordance  with  Section  6  of  Article  I.  He  shall  also  receive  all  money* 
collected  for  the  Institute  by  the  Actuary.  He  shall  deposit  all  moneys 
received,  in  the  name  of  the  corporation,  in  such  institution  as  the  Board 
of  Managers  may  direct.  He  shall  make  no  payments  without  written 
vouchers  from  the  Board  of  Managers.  He  shall  keep  accurate  a 
the  income  and  disbursements  of  the  Institute,  exhibit  an  accurate  s 
of  his  receipts  and  payments  at  each  stated  meeting  of  the  Board  of 
Managers,  and  of  the  condition  of  the  finances  of  the  Institute  whenever 
called  on  by  them,  and  shall  make  an  annual  statement  thereof  at  the 
annual  meeting  of  the  Institute.  He  shall  give  bonds  to  an  amount  fixed  by 
the  Board  of  Manners  for  the  faithful  performance  of  his  trust.  In  case 
of  a  vacancy  in  the  office  of  treasurer,  it  shall  be  the  duty  of  the  Board  of 
Managers  to  appoint  a  person  to  perform  the  duties  of  the  position  pro 

Article  X. — Board  of  Managers. 
Section  1.    The  Board  of  Managers  shall  consist  of  25  members  elected 
as  provided  in  Article  VI;  all  officers  of  the  Institute,  ex  officio,  except  th* 
Trustees;   and   the   Chairman   of   the   Committee   on   Science   and   the   Arts, 

The  Board  of  Managers  shall  have  entire  charge  and  control  of  tli* 
current  receipts  and  expenditures  of  the  Institute,  and  of  all  its  business 
affairs  not  specially  reserved  to  the  Board  of  Trustees,  and  shall  have 
authority  to  do  all  acts  not  inconsistent  with  the  rights  and  duties  of  the 
Trustees  which  may  in  their  judgment  advance  the  interests  of  the  Institute. 

They  shall  have  authority,  by  exchange,  sale  or  otherwise,  to  add  to  or 
subtract  from  the  collections  of  books,  furniture  and  apparatus,  in  such 
manner,  however,  that  the  aggregate  value  of  the  same  to  the  Institute,  al 
any  lime,  may  not  be  impaired. 

They  shall  have  authority  to  elect  memliers  of  the  Institute,  except  Hon- 
orary and  Corresponding  Members,  who  shall  be  elected  by  the  Institute. 
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subject  referred  to  it  by  a  vote  of  the  Institute,  or  any  Section  thereof,  and 
at  its  discretion  to  investigate  other  subjects  on  application. 

Applications  for  the  examination  of  any  subject  shall  be  made  to  the 
Committee,  either  by  recommendation  of  the  Institute,  or  any  Section  thereof, 
or  by  requests  from  inventors  or  others,  under  the  regulations  of  the 
Committee.  1 

It  shall  also  be  the  duty  of  the  Committee  to  make  or  recommend  the- 
award  of  medals  and  other  forms  of  recognition  established  by,  or  in  charge 
of,  the  Institute. 

Sub-committees  to  examine  any  subject  shall  be  appointed  by  the  Chair- 
man of  the  General  Committee  from  its  membership,  but  they  may  include  a 
minority  of  persons  who  are  not  members  of  the  General  Committee  or  of 
the  Institute,  but  whose  expert  services  are  desired  in  the  examination. 

Reports  of  sub-committees  shall  be  made  to  the  General  Committee  in 
writing. 

Final  action  on  a  report  conferring  or  recommending  an  award   shall 
not  be  taken  by  the  General  Committee  except  at  the  second  of  two  sue 
cessive  stated  meetings  at  which  it  has  been  read  and  been  open  for  dis- 
cussion and  amendment. 

A  quorum  for  final  action  upon  a  report  conferring  or  recommending  | 
an  award  shall  consist  of  not  less  than  fifteen  members,  and  when  such  i 
report  is  adopted  it  shall  be  accepted  as  the  decision  of  the  Institute. 

Reports  when  issued  after  final  adoption  shall  set  forth  that  they  are  the 
action  of  The  Franklin  Institute  by  its  Committee  on  Science  and  the  Arts, 
They  shall  be  signed  by  the  President  and  the  Secretary  of  the  Institute  and 
by  the  Chairman  of  the  Committee;  and  the  seal  of  the  Institute  shall  be 
affixed  thereto.  The  Committee  may  provide  that  such  reports  shall  also  be 
signed  by  the  members  of  the  respective  sub-committees  who  made  the  in- 
vestigations and  prepared  the  reports. 

The  Chairman  of  the  Committee  shall  submit  to  the  stated  meetings  of 
the  Board  of  Managers  in  October,  December,  February,  April,  and  June  of 
each  year,  a  report  of  the  number  of  investigations  pending  before  the 
Committee,  the  number  disposed  of  since  the  last  report,  with  the  action 
taken  or  award  made  in  each  case,  and  the  number  and  nature  of  new 
investigations  undertaken  since  the  last  report,  and  such  other  information 
3  as  to  the  work  of  the  Committee  as  the  Board  of  Managers  may  require. 

He  shall  also  report  to  the  stated  meetings  of  the  Institute  such  recent 
action  of  the  Committee  as  he  may  deem  of  interest. 

At  the  request  of  the  Committee  on  Publications,  and  to  make  an 
adopted  report  more  suitable  for  use  in  the  Journal  of  the  Institute,  the 
sub-committee  that  prepared  the  report  shall  have  authority  to  amplify,  or 
abridge  it  without  in  any  way  changing  its  meaning  or  recommendation  for 
award;  but  the  fact  of  such  modification  must  be  stated  as  a  note  at  the 
beginning  of  its  publication  in  the  Journal. 

Sec.  3.  Each  committee  named  in  the  first  and  second  sections  shall 
choose  a  chairman  at  its  first  meeting  after  its  appointment. 

Record  of  their  proceedings  shall  be  kept  by  the  Secretary.  They  shall 
report  to  the  Institute,  and  when  required  to  the  Board  of  Managers. 


. 


42  YEAR  BOOK  OF 

constituted  as  hereinafter  provided,  and  shall  have  precedence  in  the  ordtr 
of  their   formation. 

Sec.  2.  Any  number  of  members,  not  less  than  twelve,  may  constitute 
a  section. 

Sec.  3.  Members  desiring  to  form  a  section  shall  make  written  ap- 
plication to  that  effect  to  the  Committee  on  Sectional  Arrangements,  which 
committee  shall  report  such  applications  to  the  Board  of  Managers. 

If  the  application  shall  be  approved  by  the  Board  of  Managers,  tht 
section  shall  be  established  and  the  names  of  the  petitioners  shall  be  recorded 
on  the  minutes  as  the  founders  of  that  section,  and  ^hall  be  reported  by 
the  Board  of  Managers  to  the  Institute  at  its  next  meeting.  Whenever  the 
petitioners  shall  have  organized,  they  shall  report  such  organization,  with 
the  names  of  their  officers,  to  the  Committee  on  Sectional  Arrangements. 
But  if  they  shall  fail  to  organize  such  section  within  six  months  after  the 
date  of  said  approval,  or  if  an  established  section  shall  fail  to  make  a  report 
of  its  proceedings  to  the  committee  during  any  period  of  twelve  months,  h 
shall  be  the  duty  of  the  Committee  on  Sectional  Arrangements  to  inform  the 
Board  of  Managers,  which  may  thereupon  declare  that  such  section  is 
extinct. 

Sec.  4.  All  members  of  the  Institute  shall  have  the  privilege  of  en- 
rolling themselves,  without  payment  of  additional  fees,  as  members  of  any 
of  the  sections  which  are  now,  or  which  may  hereafter  be,  established  in 
conformity  with  these  By-Laws,  and  such  enrollments  shall  be  reported 
from  month  to  month  to  the  secretaries  of  the  sections  designated ;  but  no 
person  shall  be  entitled  to  any  of  the  privileges  of  any  of  the  sections  who 
has  not  complied  with  the  condition  of  Article  III  of  these  By-Laws. 

Sec.  5.  Each  section  shall  submit  to  the  Committee  on  Sectional 
Arrangements  prior  to  the  stated  meetings  of  the  Board  of  Managers  ir 
December  of  each  year,  an  estimate  of  moneys  it  will  require  for  the  ensuing 
year,  and  such  estimate  the  Committee  on  Sectional  Arrangements  shall 
transmit,  with  its  recommendation,  to  the  Board  at  its  stated  meeting  in 
December. 

Sec.  6.  Each  section  shall  elect  its  own  officers  and  make  its  own  by- 
laws, not  inconsistent  with  the  Charter  and  By-Laws  of  the  Institute.  The 
Institute  shall  not  be  responsible  for  bills  contracted  by  any  section  in  con- 
formity with  the  conditions  prescribed  in  Section  4  of  Article  XII  of  the 
By-Laws  relating  to  committees,  nor  in  any  event  for  a  sum  greater  in  any 
one  year  than  the  amount  appropriated  by  the  Board  of  Managers  for  the 
service  of  the  section  for  that  year. 

Sec.  7.  All  requisitions  for  supplies  shall  be  made  by  order  upon  the 
Actuary  of  the  Institute. 

Sec.  8.  The  books,  papers,  apparatus,  specimens,  models,  and  all  other 
collections  of  each  section,  shall  be  the  property  of  the  Institute,  held  for 
the  use  of  that  section.  Donations  of  objects  or  books  to  or  for  any  section, 
shall  be  received  and  reported  to  the  Committee  on  Sectional  Arrangements, 
and  by  this  committee  to  the  Board  of  Managers,  as  donations  to  the  In- 
stitute for  the  use  of  that  section. 
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their  proceedings;  keep  a  roll  of  the  members,  and  note  their  attendance 
thereon;  give  notice  of  all  meetings  of  the  Board,  and  of  committees, 
delivered  at  least  two  days  prior  to  the  day  of  meeting;  act  as  Secretary 
of  the  following  Standing  Committees  of  the  Board:  on  Election  and 
Resignation  of  Members;  on  Stocks  and  Finance;  on  Exhibitions;  on  En- 
dowment. He  shall  notify  all  committees  of  the  Board  of  their  appoint- 
ment. He  shall  collect  and  receive  all  moneys  due  to  the  Institute,  and 
hand  them  over  to  the  Treasurer;  shall  act  as  agent  of  the  Journal  of  the 
Institute,  and  shall  transact  such  other  business  of  the  Institute  as  the  Board 
shall  direct.  In  all  matters  he  shall  be  subject  to  the  direction  and  control 
of  the  Board,  and  he  shall  receive  such  yearly  compensation  as  they  may 
determine. 

Sec.  5.  Secretary. — The  Secretary  of  the  Institute  shall  be  ex  officio  a 
member  of  and  act  as  secretary  of  the  following  Standing  Committees  of 
the  Board:  on  Instruction;  on  Publication;  on  Sectional  Arrangements; 
Executive. 

Sec.  6.  Resignations. — All  resignations  by  members  of  the  Board,  after 
acceptance  thereof,  shall  be  reported  to  the  Institute  at  its  next  stated 
meeting. 

Members  who  have  not  attended  six  regular  meetings  prior  to  the  stated 
meeting  of  the  Institute  in  December,  shall  be  reported  thereat  as  having 
resigned,  unless  it  be  unanimously  voted  by  the  Board,  at  its  stated  meeting 
in  December,  that  such  member  has  been  absent  for  sufficient  reason. 

Sec.  7.  Standing  Committees, — The  following  Standing  Committees, 
consisting  of  five  members  each,  shall  be  appointed  by  the  President  and 
approved  by  the  Board : 

I.  On  Instruction.  2.  On  Election  and  Resignation  of  Members.  3.  On 
Stocks  and  Finance  4.  On  Publications.  5.  On  Exhibitions.  6.  On  Sectional 
Arrangements.    7.  On  Endowment.    8.  Executive. 

It  shall  be  the  duty  of  the  Executive  Committee  to  make  to  the  Board 
such  recommendation  as  it  may  deem  advisable,  but  in  the  absence  of  specific 
delegation  of  authority,  it  shall  have  no  power  to  act  on  behalf  of  the  Board 

It  shall  be  the  duty  of  all  the  committees  to  keep  regular  minutes  of 
their  proceedings,  and  report  monthly  to  the  Board,  and  to  report  through 
the  Committee  on  Stocks  and  Finance  to  the  stated  meeting  of  the  Board 
in  September,  an  estimate  of  moneys  they  require  for  the  service  of  the 
ensuing  year. 

Sec.  8.  Professorships, — The  Board  may,  at  its  discretion,  establish 
such  Professorships  as  may  seem  advisable,  and  on  such  subjects  as  it  may 
designate,  to  serve  until  the  next  succeeding  first  meeting  after  the  annual 
meeting. 

Sec.  9.  Order  of  Business. — The  order  at  the  stated  meetings  shall  be 
as  follows: 


1.  Calling  the  roll. 

2.  Reading  the  minutes  and  acting  thereon. 

3.  Report  from  Treasurer,  and  action  on  bills. 
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4.  Reports  from  Standing  Committees,  and  action  thereon. 

(a)  On  Instruction. 

(b)  On  Election  and  Resignation  of  Members. 

(c)  On  Stocks  and  Finance. 

(d)  On  Publications. 

(e)  On  Exhibitions. 

(/)  On  Sectional  Arrangements. 
(g)  On  Endowment. 
(h)  Executive. 

5.  Reports  from  Special  Committees  and  action  thereon. 

6.  Deferred  Business. 

7.  New  Business. 

Sec.  10.  Amendments. — These  By-Laws  may  be  altered  at  any  stated 
meetings  of  the  Board,  provided  the  alteration  be  approved  by  two-thirds  of 
the  members  present. 


\ 


AWARDS  BY  THE  INSTITUTE 


[  the   recommendation 


The  following  awards  are  made  by,   ■ 
The  Franklin  Institute : 

The   Franklin   McdaL 

The  Elliott  CresBon  Medal. 

The  Howard  N.  Potts  Medal. 

The  John  Scott  Legacy  Medal  and  Preraium. 

The   Edward  Loi^streth   Medal  o(   Merit. 

The  Certificate  of  Merit. 
The  making  or  recommending  of  these  awards  is,  by  resolution  of  ih^ 
Institute,  entrusted  to  its  Committee  on  Science  and  the  Arts,  a  Commitlee 
consisting  of  sixty  members  of  the  Institute.  This  Committee,  for  the 
Institute,  awards  the  Franklin  Medal  to  distinguished  scientists  or  tech- 
nologists ;  and  investigates,  upon  application,  and  reports  on  any  worthy 
invention,  discovery  or  process,  awarding,  according  to  merit,  the  Ellioli 
Cresson  Medal,  the  Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal 
of  Merit,  or  the  Certificate  of  Merit.  The  Institute,  also  through  this  Com- 
mittee, recommends  to  the  Board  of  Directors  of  City  Trusts  of  the  Cii> 
of  Philadelphia  the  awarding  of  the  John  Scott  Legacy  Medal  and  Premium, 
in  accordance  with  the  provisions  of  the  will  of  the  founder. 

The  Franklin  Medal  (Gold  Medal  and  Diploma).— This  medal  i^ 
awarded  annually  from  the  Franklin  Medal  Fund,  founded  January  i.  igij. 
by  Samuel  InsuU,  Esq.,  to  those  workers  in  physical  science  or  technolog). 
without  regard  to  country,  whose  efforts,  in  the  opinion  of  the  Institute, 
acting  through  its  Committee  on  Science  and  the  Arts,  have  done  most  to 
advance  a  knowledge  of  physical  science  or  its  applications. 

The  ElUott  Cresaon  Medal  (Gold  Medal  and  Diploma).— This  medi! 
IS  awarded  for  discovery  or  original  research,  adding  lo  the  sum  of  human 
knowledge,  irrespective  of  commercial  value ;  leading  and  practical  utiliza- 
tions of  discovery;  and  invention,  methods  or  products  embodying  sub- 
stantial elements  of  leadership  in  their  respective  classes,  or  unusua.1  skill 
or  perfection  in  workmanship. 

The  Howard  N.  Potts  Medal  (Gold  Medal  and  Diploma).— This  medal 
is  awarded  for  distinguished  work  in  science  or  the  arts;  important 
development  of  previous  basic  discoveries;  inventions  or  products  oi 
superior  excellence  or  utilizing  important  principles ;  and  for  papers  oi 
especial  merit  that  have  been  presented  lo  the  Institute  and  published  in  its  | 
Journal.  j 

The  Edward  Longstreth  Medal  of  Merit  (Silver  Medal  and  Diploma^.-  ; 
This    medal,    with    a    money    premium    when    the    accumulated    interest    .'r  , 
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6.  That  any  excess  of  income  from  this  fund,  beyond  such 
average  annual  sum  as  might  be  deemed  necessary  by  the  Institute 
for  the  number  of  medals  it  is  considered  best  to  award,  might 
be  used  for  premiums  to  accompany  the  medals. 


Mr.  Insull  said  he  understood  that  the  Institute  would  be  glad  to  award 
on  the  average,  two  Franklin  Medals  a  year.  Though  this  would  leave  little 
surplus,  he  inserted  the  sixth  condition  to  prevent  an  undesirable  accumuh- 
tion  of  the  fund. 

At  the  Stated  Meeting  of  the  Board  of  Managers,  February  ii,  1914 
the  above  offer  was  accepted,  and  its  acceptance  was  confirmed  to  Mr.  Insull 
in  the  following  resolutions: 

''Resolved,  That  the  Board  of  Managers  of  The  Franklin 
Institute  of  the  State  of  Pennsylvania  accept  the  offer  of  Mr. 
Samuel  Insull  to  establish  The  Franklin  Medal,  under  the  con- 
ditions named  in  his  letter  of  December  23,  1913. 

'*  Resolved  further,  that  it  is  the  sense  of  the  Board  of 
Managers  of  The  Franklin  Institute  that  Mr.  Insull,  in  founding 
this  Medal,  has  rendered  a  notable  service  in  stimulating  workers 
in  Physical  Science  and  Technology  and  has  extended  materially 
the  useful  activities  of  the  Institute. 

"Resolved  further,  that  the  thanks  of  the  Board  of  Man- 
agers of  the  Institute  be,  and  are  hereby,  extended  to  Mr.  Insull 
for  his  generous  and  greatly  appreciated  action. 

"Resolved  further,  that  an  engrossed  copy  of  these  resolu- 
tions be  forwarded  to  Mr.  Insull." 


On  March  24,  1914,  Mr.  Insull  forwarded  his  check  for  six  thousand 
dollars,  and  the  following  deed  was  duly  executed  and  delivered : 

KNOW  ALL  MEN  BY  THESE  PRESENTS,  That  The 
Franklin  Institute  of  the  State  of  Pennsylvania  for  the 
Promotion  of  the  Mechanic  Arts,  hereinafter  named  The 
Franklin  Institute,  for  and  in  consideration  of  the  sum  of  Six 
Thousand  ($6,000)  Dollars  to  it  in  hand  paid  by  Samuel  Insull, 
Esq.,  the  receipt  whereof  is  hereby  acknowledged,  does  hereby 
certify  and  declare  that  it  holds  and  will  use  said  sum  of  money 
for  the  following  uses,  intents  and  purposes,  and  upon  the  fol- 
lowing perpetual  trusts,  that  is  to  say : 

1.  To  expend  One  Thousand  ($1,000)  Dollars,  or  so  much 
thereof  as  may  be  necessary,  for  the  purpose  of  paying  for  the 
design  of  a  medal,  and  the  necessary  dies  and  diploma  plates  for 
the  purposes  hereinafter  set  forth. 

2.  To  invest  and  keep  invested  the  balance  of  said  sum,  and 
from  the  income  derived  from  such  investments  from  time  to 
time  to  strike  off  and  award  medals  from  said  design  to  workers 
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in  physical  science  or  technology,  without  regard  to  country, 
whose  efforts,  in  the  opinion  of  the  Board  of  Managers  of  said 
The  Franklin  Institute  have  done  most  to  advance  our  knowledge 
of  physical  science  or  its  application.  Should  the  income  de- 
rived from  this  fund  be  more  than  necessary  for  the  purposes 
aforesaid,  the  said  The  Franklin  Institute  may,  in  its  discretion, 
award  so  much  of  the  surplus,  as  its  Board  of  Managers  deems 
wise,  as  premiums  to  accompany  said  medals. 

3.  The  fund  thus  set  apart  shall  be  known  as  "  The  Franklin 
Medal  Fund  "  (Founded  January  i,  1914,  by  Samuel  IhsuU,  Esq  ). 

4.  The  medals  to  be  awarded  as  aforesaid  shall  be  of  gold, 
shall  have  distinct  artistic  merit,  shall  be  of  the  intrinsic  value 
of  about  seventy-five  ($75)  dollars,  and  shall  have  on  one  side 
thereof  a  medallion  of  Benjamin  Franklin  taken  from  his  portrait 
by  Thomas  Sully,  now  in  the  possession  of  the  said  The  Franklin 
Institute. 

In  Witness  Whereof,  The  said  The  Franklin  Institute  of 
the  State  of  Pennsylvania  for  the  Promotion  of  the  Mechanic 
Arts  has  hereunto  set  its  common  or  corporate  seal,  attested 
by  the  signatures  of  its  President  and  Secretary,  this  28th  day 
of  March,  A.D.  1914. 

Walton  Clark, 
President, 


[seal] 


R.  B.  Owens, 

Secretary. 


The  Elliott  Cresson  Medal«— Under  date  of  February  18,  1848,  Elliott 
Cresson,  Esq.,  of  Philadelphia,.  Pennsylvania,  conveyed  to  the  Trustees  for 
The  Franklin  Institute  one  thousand  dollars  of  the  six  per  cent,  convertible 
loan  of  the  President,  Managers  and  Company  of  the  Schuylkill  Navigation 
Company — ^to  hold  the  said  sum  and  the  interest  to  accrue  thereon,  for  the 
following  uses  and  purposes : 

1.  The  trustees  to  keep  the  principal  invested  as  it  now  (1848) 
is  until  it  is  reimbursed  by  the  said  Company,  and  immediately 
after  such  reimbursement  to  reinvest  the  said  principal  of  one 
thousand  dollars  in  such  securities,  bearing  interest,  as  may  by 
law  be  designated  for  the  investment  of  trust  funds. .  And  from 
time  to  time,  as  the  said  principal  sum  may  be  reimbursed,  to 
reinvest  the  same  in  like  manner. 

2.  To  cause  suitable  dies  to  be  prepared  for  striking  the 
gold  medal  out  of  the  first  sufficient  moneys  received  for  interest 
on  the  said  sum  of  one  thousand  dollars,  the  dies  to  bear  the 
following  devices  and  inscriptions:  The  obverse, — a  medallion 
likeness  of  the  said  Elliott  Cresson  with  inscription  around 
the  margin,  "Elliott  Cresson  Medal,  A.D.  1848."  Reverse,— 
around  the  margin,  "  Awarded  by  The  Franklin  Institute  of 
Pennsylvania."     The  centre  to  be  filled  by  engraving  the  name 
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of  the  party  to  whom  awarded  and  the  year  in  which  the  award 
is  made. 

3.  After  the  said  dies  have  been  prepared,  and  paid  for  out 
of  the  money  received  for  interest,  the  said  Trustees  to  cause 
to  be  struck,  from  time  to  time,  such  number  of  gold  medals  as 
the  interest  received  will  pay  for,  and  to  deliver  the  same  to 
the  Treasurer  of  The  Franklin  Institute,  to  be  by  him  transmitted 
to  such  persons  or  parties  as  the  said  Franklin  Institute  may 
have  awarded  the  same;  the  said  awards,  however,  to  be  in  all 
instances  made  either  for  some  discovery  in  the  arts  and 
sciences,  or  for  the  invention  or  improvement  of  some  useful 
machine,  or  for  some  new  process  or  combination  of  materials 
in  manufactures,  or  for  ingenuity,  skill  or  perfection  in 
workmanship. 

The  Howard  N.  Potts  McdaL— Howard  N.  Potts,  of  Philadelphia, 
Pennsylvania,  died  July  24,  1906,  leaving  a  will  in  which  he  provided  for  the 
establishment  of  this  medal  as   follows: 

"  I  give  and  bequeath  to  The  Franklin  Institute  of  the  State 
of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts  and 
its  successors,  the  sum  of  one  thousand  dollars,  without  deduction 
for  taxes  or  charges ;  in  trust  to  invest  the  same  and  apply  the  in- 
come thereof  or  such  part  or  portion  of  it  as  may  be  adequate  for 
the  purpose,  from  time  to  time,  to  the  purchase  of  a  gold  medal, 
to  be  awarded  in  the  name  of  the  said  Franklin  Institute  for 
distinguished  work  in  science  or  the  mechanic  arts." 


The  Edward  Longstreth  Medal  of  Merit. — In  the  month  of  May,  189a 
Edward  Longstreth,  of  Philadelphia,  Pennsylvania,  retired  member  of  The 
Baldwin  Locomotive  Works,  deposited  with  The  Franklin  Institute  in  trust 
a  registered  bond  of  the  Baltimore  Traction  Company  for  the  sum  of  one 
thousand  dollars,  for  the  founding  and  perpetuation  of  the  Edward  Long- 
streth Medal  of  Merit;  the  interest  accruing  from  said  principal  sum  to 
be  used  in  procuring  and  awarding  said  medals  for  the  encouragement  of 
invention,  and  in  recognition  of  meritorious  work  in  science  and  the  in- 
dustrial arts ;  the  said  awards  to  be  made  by  The  Franklin  Institute  througli 
its  Committee  on  Science  and  the  Arts,  under  such  rules  as  said  Committee 
may  adopt. 

This  donor  further  presented  to  The  Franklin  Institute  twelve  silver 
medals  and  the  dies  therefor  designed  and  executed  under  the  direction  of  a 
committee  of  the  Institute  with  his  approval. 

On  May  14,  1890,  the  Board  of  Managers  of  The  Franklin  Institute,  by 
resolution,  accepted  on  behalf  of  the  Institute  the  gifts  of  the  donor,  and  on 
September  17,  1890,  the  Institute,  by  resolution  following,  confirmed  the 
acceptance : 

"Resolved,  That  the  Institute  hereby  confirms  the  action  of 
the  Board  of  Managers  in  accepting  the  gift  of  foundation  of  the 
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Edward  Longstreth  Medal  of  Merit,  and  in  expressing  its  grate- 
ful acknowledgments  for  the  gift. 

"  Resolved,  That  the  grant  of  the  Edward  Longstreth  Medal, 
in  accordance  with  the  wishes  of  the  donor,  be  entrusted  to  the 
Committee  on  Science  and  the  Arts,  subject  to  such  conditions 
as  the  said  Committee,  with  the  approval  of  the  Institute,  may 
propose." 

The  obverse  of  the  medal  bears  the  effigy  of  the  donor,  and  is  inscribed 
around  the  margin,  "  The  Edward  Longstreth  Medal  of  Merit,  Founded 
1890."  On  the  reverse  is  inscribed  around  the  margin,  "  Awarded  by  The 
Franklin  Institute,"  and  in  the  centre  is  engraved  the  name  of  the  recipient 
with  the  date  and  object  of  award. 

On  March  19,  191 3,  Charles  Longstreth,  son  of  the  above-named  Edward 
Longstreth,  deposited  with  The  Franklin  Institute  the  further  sum  of  one 
thousand  dollars  to  be  added  to  the  original  fund  to  be  kept  with  it  in  trust 
in  perpetuity,  the  interest  to  be  used  aris  the  interest  of  the  original  fund. 

The  Certificate  of  Merit. — At  the  stated  meeting  of  the  Institute,  held  on 
June  21,  1882,  the  following  resolution  was  adopted: 

**  Resolved,  That  the  Committee  on  Science  and  the  Arts  of 
The  Franklin  Institute  is  hereby  authorized  to  award,  and  issue 
to  persons  by  said  Committee  adjudged  worthy,  a  Certificate 
of  Merit  for  their  inventions,  discoveries  or  productions,  which 
certificate  shall  read  as  follows: 

"  The  Franklin  Institute  of  the  State  of  Pennsylvania  for 

the  Promotion  of  the  Mechanic  Arts,  awards  to 

this  Certificate  of  Merit.    This  award  is  made 


pursuant  to  the  recommendation  of  the  Committee  on  Science 
and  the  Arts. 

Report   No. Approved,   


■19 


-President. 


[seal] 


-Secretary." 


Chairman  of  the  Committee  on  Science  and  the  Arts. 

The  John  Scott  Legacy  Medal  and  PremiunL— John  Scott,  chemist^  late 
of  Edinburgh,  Scotland,  by  his  will,  made  in  the  year  1816,  bequeathed  the 
sum  of  four  thousand  dollars  in  the  funded  three  per  cent,  stock  of  the 
United  States,  to  the  corporation  of  the  City  of  Philadelphia,  directing  that 
the  interest  and  dividend  becoming  receivable  thereon  should  be  laid  out  in 
premiums,  to  be  distributed  among  ingenious  men  and  women  who  make 
useful  inventions,  no  such  premium,  however,  to  exceed  twenty  dollars,  and 
that  therewith  shall  be  given  a  copper  medal  with  this  inscription:  "To  the 
most  deserving." 
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The  Select  and  Common  CouncUs  of  the  at>*  of  Pbtbdelphia,  by  an 
ordinance  passed  November  u,  i8ai,  vestc<l  the  recomnKodatioa  of  these 
premiums  aiid  medals  in  The  Philadelphia  Society  for  Promoting  Agriculture, 
a  society  formed  in  the  year  1785.  Thirty-seven  recommendations  wert 
made  by  the  Society  from  i&u  to  1$^  By  «  sni^Iemental  ordinance,  dated 
Febniarj-  j?,  1834,  The  Franklin  Institute  »■«  amhoriied  and  empowered 
to  carry  into  eSect  the  conditions  and  proWsioas  of  the  ordinance  passed 
November  jj,  i8ji.  In  i8j5,  a  standing  ccoimittee  to  have  charge  of  the 
le^cjes  and  trusts  conhded  to  the  City  was  appointed,  and  in  1854,  a  further 
ordinanc«  was  passed  authoriiing  the  snperimcTMlent  of  trusts,  under  the 
si^iervision  of  the  Committee  on  Trusts,  to  distrflnne  the  prenriums,  bin 
"  only  to  such  persons  as  The  Franklin  Institute  shall  report  as  being  the 
authors  of  useful  inventions  "...  The  control  of  John  Scott's  Premium 
Fund  wa$  further  traitsferred  in  1^70  to  the  Btiar^  of  Directors  of  Cn; 
Trusts,  a  board  created  by  an  Act  passed  and  approved  June  301  1869^  by  the 
LecislatuTe  of  the  Slate  of  rennsvlrania.  for  the  poipose  of  administering  all 
estates  dedicated  to  cftaritable  uses,  or  tmsts.  the  dmse  or  administration 
of  which  becotne  vested  in  or  confided  to  the  City  of  FtuhiMpfaia.  This 
Boan).  by  a  resolution  passed  April  1.1.  i^^  referred  the  administratioc 
of  the  prentium  fund  to  its  Committee  on  WT.'.*  HAspiral  and  Minor  Tmsu, 
and  this  <\>mmittee  resi>K-ed  that  it  wi''.i'J  :iiv'ri>>i  reccire  the  names  0: 
any  persi-'Ds  wbvMit  The  Franklin  ln?t!tv:;e  :>,-.:ti  trrx  ;*  tirne  reported  ti> 
the  Committee  v>n  Minor  Trust*  as  wv-Tthy  .■•!  rete-i-i:^  the  John  Seen 
Lecacy  MeiU  and  IVemiutn.  The  Instimte.  ^y  a  lesohitioa  passed  Jnoe 
.11.  1^^  ace-CTted  the  above,  and  referred  d>e  •h^ry  M~  rwtinB  examination.' 
asd  rev.-«:5T»etslint  awards  to  its  Coror-.-vtee  i-e  S>:i(eKe  ai>i  the  Arts. 

Sirv*  lS.t4.  therefiwe,  wVn  the  (^.■^■JeJyt.a  Sivipiy  for  Profnoting 
AjrvTE'tcre  lunl  ceased  its  artiiiTJes  aai  wies;  Ae  iir±>--eTiatioti  to  tmb 
T^fvvmT^^f;.^iaI>.^^»  o^f  the  Ji>hn  S<vn  I  nf»cy  Me^i*^  a^i  P:etiinnt  was  Crani- 
reerei  ?,>  ;}«  Institute,  the  rarions  c\i«x-T.x^ets  at-i  S.-*ris  in  wlikfa  tk 
c.-R-— .-i  --:  Ae  J.^n  S<v*t  IVer.;:uTa  Fsrsi  Srrt-ae 

i  the  Ir.Miiate  ^-vcr-.rws  r>^  rmie 

nrvi  .-t  I^TWt,-!-?  .^:  O-Ty  Trr,^-*  .-■  ;:-^  C^  :r  Ptaa<:. 


REGULATIONS  OF  THE  COMMITTEE 
ON  SCIENCE  AND  THE  ARTS 


Ahticle  I. — Investigations. 

Section  i.  The  Committee  shall  investigate,  by  sub-committee  or  other- 
wise, any  subject  referred  to  it  by  the  Institute  or  by  any  of  its  sections; 
and  upon  a  majority  vote  of  the  members  present  at  any  stated  meeting, 
it  may  investigate  any  subject  presented  on  motion  of  a  member  or  by 
application  as  herein  provided. 

Sec  2.  Secret  processes  or  compounds  will  not  be  considered  by  the 
Committee;  nor  will  the  treatment  of  materials  by  any  substance  be  con- 
sidered, unless  the  composition  used  and  the  method  of  treatment  are  fully 
disclosed. 

Sec  3.  An  applicant  for  investigation  of  a  subject  will  be  furnished  by 
the  Secretary  with  a  copy  of  the  regulations  governing  investigations. 

Sec  4.  An  application  for  investigation  shall  be  made  in  writing  on  a 
blank,  substantially  like  "  Form  A "  below,  which  may  be  obtained  from 
the  Secretary.  This  application  shall  be  addressed  to  the  Secretary, 
who  will  upon  receipt  refer  it  to  the  Sub-Committee  on  New  Subjects  and 
Preliminary  Examination;  this  sub-committee  shall  recommend  to  the  Com- 
mittee its  acceptance  or  rejection,  upon  which  the  Secretary  shall  notify  the 
applicant  accordingly. 

Sec  5.  It  shall  not  be  competent  for  any  member  of  the  Committee  on 
Science  and  the  Arts  to  be  an  applicant  for  any  of  the  awards  in  the  gift, 
or  under  the  recommendation,  of  the  said  Committee,  unless  the  subject  for 
award  be  referred  to  the  Committee  by  a  vote  of  the  Institute. 

Article  II. — Meetings  of  the  Committee. 

Section  i.  The  Committee  shall  hold  stated  meetings  at  8  o'clock  p.m. 
on  the  first  Wednesday  of  each  month,  excepting  July  and  August. 

Sec  2.  Special  meetings  may  be  called  by  the  Chairman,  and  shall  be 
called  by  him  upon  the  written  request  of  five  members  of  the  Committee. 

Sec  3.  At  all  meetings  of  the  Committee  nine  members  shall  constitute 
a  quorum  for  transacting  general  business,  but  for  final  action  upon  a  report 
conferring  or  recommending  an  award  or  for  amending  the  rules  of  the 
Committee,  a  quorum  shall  consist  of  not  less  than  fifteen  members. 

Sec  4.  At  its  stated  meeting  the  Committee  shall  proceed  in  the  fol- 
lowing 

Order  of  Business: 

1.  Calling  the  roll. 

2.  Reading  of  the  minutes  of  preceding  meeting. 

3.  Reading  of  correspondence. 
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4.  Approval  of  bills. 

5.  Report  of   Sub-Committee  on   New   Subjects  and   Preliminary    Ex- 

amination. ' 

6.  Reports  of  standing  and  special  sub-committees. 

7.  Consideration  of  reports  for  final  action. 

8.  Reports  of  sub-committees  on  investigation,  first  reading. 

9.  Deferred  business. 

10.  New  business. 

11.  Adjournment. 

Sec  5.  Members  shall  not  be  entitled  to  the  floor  more  than  twice  on  any 
question  without  the  consent  of  the  Committee. 

Sec.  6.  There  shall  be  no  debate  on  points  of  order  except  on  an  appeal 
from  the  decision  of  the  Chairman,  or  on  a  question  referred  by  him  to  the 
Committee.  In  such  cases  no  member  shall  have  the  floor  more  than  once 
without  the  consent  of  the  Committee. 

Article  III. — Chairman. 

Section  i.  Nominations  for  a  Chairman  to  serve  for  one  year  shall  be 
made  at  the  stated  meeting  of  the  Committee  in  February,  and  the  election 
shall  be  by  ballot  at  the  same  meeting,  when  the  person  receiving  the  highest 
number  of  votes  shall  be  declared  elected.  He  shall  immediately  assume 
oflice  and  shall  perform  his  duties  until  his  successor  is  installed.  He  shall 
not  be  eligible  for  election  in  two  successive  terms. 

Sec.  2.  The  Chairman  shall  appoint  the  members  of  all  sub-committees 
unless  otherwise  ordered,  and  may  serve  ex-ofHcio  on  all  sub-com mitten 
except  those  charged  with  investigations. 

Sec.  3.  The  election  of  a  member  as  Chairman  shall  be  held  to  vacate 
his  membership  of  any  and  all  sub-committees  on  investigation  on  which 
he  may  be  serving,  except  if  he  has  the  report  of  such  Committee  prepared 
or  in  preparation,  in  which  case  he  shall  complete  his  work,  but  when  such 
report  is  presented  for  consideration,  he  shall  call  on  another  member  to 
preside  while  the  subject  is  under  discussion. 

Sec.  4.  The  Chairman  shall  submit  to  the  stated  meetings  of  the  Board 
of  Managers  in  October,  December,  February,  April,  and  June  of  each 
year,  a  report  of  the  number  of  investigations  pending  before  the  Com- 
mittee, the  number  disposed  of  since  the  last  report,  with  the  action  taken 
or  award  made  in  each  case,  and  the  number  and  nature  of  new  investiga- 
tions undertaken  since  the  last  report,  and  such  other  information  as  to  the 
work  of  the  Committee  as  the  Board  of  Managers  may  require.  He  shall 
also  report  to  the  stated  meetings  of  the  Institute  such  recent  action  of  the 
Committee  as  he  may  deem  of  interest. 

ARTia-E  IV. — Standing  Sub-Committees. 

Section  i.  There  shall  be  appointed  each  February  by  the  Chairman  a 
sub-committee  of  not  less  than  five  members  of  the  Committee,  to  be  styled 
the  "Sub-Committee  on  New  Subjects  and  Preliminary  Examination."     The 
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Sec.  6.  When  the  Secretary  has  obtained  the  necessary  information  from 
the  applicant,  he  shall  notify  the  sub-committee,  who  shall  then  proceed 
with  the  investigation. 

Sec.  7.  Correspondence  between  the  sub-committee  and  the  applicant 
must  t)ie  carried  on  through  the  office  of  the  Secretary,  in  order  that  the 
official  records  shall  be  complete. 

Sec  8.  Sub-committees  shall  whenever  possible  make  direct  examination 
and  tests  of  the  subject  under  investigation,  and  shall  not  accept  tests, 
data  or  information  furnished  by  others  without  first  satisfying  themselves 
as  to  the  accuracy  thereof.  They  shall  in  no  case  recommend  an  award 
solely  on  the  basis  of  tests,  data  or  information  furnished  by  parties  in  any 
way  interested  in  the  subject  of  the  award.  When  data  submitted  by 
persons  not  members  of  the  sub-committee  are  included  in  the  latter's  report 
it  shall  be  so  stated.  ^ 

Sec.  9.  Sub-committees  must  ascertain  that  articles,  processes,  products, 
etc.,  examined  are  genuine  samples  of  the  subject  under  investigation. 

Sec.  10.  Each  sub-committee  on  investigation  shall  report  its  progress 
to  the  Committee  at  intervals  of  not  more  than  two  consecutive  stated  meet- 
ings ;  and  any  sub-committee  failing  so  to  report  for  four  consecutive  stated 
meetings  may  be  discharged  from  further  consideration  of  the  subject  at  the 
discretion  of  the  Chairman,  who  shall  then  appoint  a  new  sub-committee  to 
continue  the  investigation. 

Sec.  II.  Any  member  of  a  sub-committee  on  investigation  failing  to  dis- 
charge his  duties  may  be  replaced  by  another  member  at  the  discretion  of 
the  Chairman. 

Sec.  12.  Sub-committees  may  request  applicants  to  furnish  drawings, 
diagrams  or  other  exhibits  for  the  purpose  of  investigations  and  for  the 
records  of  the  Committee. 

Sec.  13.  When  it  is  found  that  the  subject  under  investigation  has 
become  involved  in  litigation,  the  sub-committee  shall  defer  further  action 
until  the  litigation  is  terminated,  or  the  Committee  decides  that  the  sub- 
committee may  proceed. 


I 


Article  VI. — Sub 'Committee  Meetings. 

Section  i.  A  quorum  for  the  transaction  of  business  at  any  meeting 
of  a  sub-committee,  properly  called,  shall  consist  of  the  one  or  more  members 
present. 

Sec.  2.  No  applicant  or  other  person  interested  in  the  issue  of  an  in- 
vestigation shall  be  present  at  a  meeting  of  a  sub-committee  or  of  the  Com- 
mittee except  at  the  invitation  of  the  sub-committee  charged  with  the  in- 
vestigation. 

Article  VII. — Sub-Committees^  Reports. 

Section  i.  Reports  of  progress  and  final  reports  of  sub-committees  shall 
be  made  to  the  Committee  in  writing.  Final  reports  shall  begin  and  end 
substantially  as  indicated  in  Form  B  below. 
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Sec.  2.  When  a  sub- committee  on  investigation  deems  the  subject  upon 
which  it  reports  worthy  of  an  award  of  the  Elliott  Cress  on  Medal,  the 
Howard  N.  Potts  Medal,  the  Edward  Longslreth  Medal  of  Merit,  the 
Certificate  of  Merit,  or  the  John  Scott  Legacy  Medal  and  Premium,  it  shall 
include  in  its  report  a  recommendation  to  that  effect ;  and  such  recom- 
mendation may  be  adopted  by  a  majority  vote  of  the  Committee,  but  shall 
not  be  changed  except  by  a  vote  of  two-thirds  of  the  members  present. 

Sec.  3.  A  report  of  a  sub-committee  on  investigation,  before  its  accept- 
ance by  the  Committee,  may  be  edited  by  the  Secretary  of  the  Institute  in 
conjunction  with  the  chairman  of  the  sub -commit  tee,  but  without  materially 
changing  its  meaning  or  effect.  The  Secretary  and  chairman  may  be  as- 
sisted in  this  work  by  the  Publication  Committee  of  the  Institute,  or  by  an 
editing  committee  appointed  by  the  Chairman  of  the  Committee. 

Sec.  4.  A  report  of  a  sub-committee  on  investigation,  before  its  ac- 
ceptance by  the  Committee,  shall  be  signed  by  a  majority  of  the  members 
of   the   sub-committee   charged   with  the   investigation. 

Sec.  5.  Any  member  or  members  of  a  sub-committee  may  file  a  minority 
report  at  least  three  days  prior  to  the  meeting  at  which  the  majority  report 
is  to  be  presented. 

Sec.  6.  No  member  of  a  sub-committee  shall  be  permitted  to  sign  a 
report  without  having  personally  examined  the  subject  under  investigation, 
or  taken  part  in  its  discussion  at  a  meeting  of  the  sub-committee. 

Sec.  7.  Reports  of  sub- committees  on  investigation  shall  be  accompanied 
by  such  drawings,  diagrams  or  other  exhibits  as  will  serve  to  elucidate  the 

Sec.  8.  All  exhibits  pertaining  to  reports  shall  be  numbered,  marked  for 
identification,  and  signed  by  the  Secretary  of  the  Institute  in  substantially  the 
following  form,  and  the  seal  of  the  Institute  shall  be  impressed  thereon : — 

Exhibit  No. ,  pertaining  to  report  of  the  Committee  on  Science  and 

the  Arts  No,  


Secretary. 

Sec.  9.  Reports  must  be  in  the  Secretary's  hands  at  least  one  week  pre- 
vious to  the  stated  meeting  at  which  they  are  to  be  presented. 

Sec.  10.  After  the  report  of  a  sub-committee  on  investigation  has  passed 
its  first  reading  before  the  Committee,  a  copy  of  it  may  be  furnished  the 
applicant,  who  may  make  any  explanation  or  objections,  in  writing,  addressed 
to  the  Chairman  of  the  Committee;  but  such  writing  must  be  received  not 
later  than  the  next  stated  meeting  of  the  Committee. 

Sec.  11.  The  report  of  a  sub-committee  on  investigation  may  be  dis- 
cussed and  amended  at  the  meeting  of  the  Committee  at  which  it  is  first 
presented,  but  shall  be  laid  over  for  a  second  reading  and  final  action  until 
the  next  stated  meeting;  except  where  no  recommendation  of  an  award  is 
made  in  the  report,  when  it  may,  by  a  majority  vote,  be  finally  disposed  of 
after  first  reading. 
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Sec.  12.  Final  action  on  a  report  of  a  sub-committee  on  investigation 
recommending  an  award  shall  not  be  taken  unless  at  least  one  member  of 
the  sub-committee  who  signed  the  report  is  present. 

Article  VIII. — Notices  of  Recommendations. 

Section  i.  In  the  case  of  investigations  made  upon  application,  it  shall 
be  the  duty  of  the  Secretary  to  certify  to  applicants  the  recommendation  o: 
the  sub-committee  within  ten  days  after  this  recommendation  is  adopted 
by  the  Committee. 

Article  IX. — Reconsideration, 

Section  i.  Upon  the  adoption  of  a  report  of  a  sub-committee  a  raotior 
for  reconsideration  may  not  be  made  before  the  stated  meeting  following 
If  such  a  motion  is  then  made  and  accepted,  a  vote  of  two-thirds  of  a 
quorum  for  final  action  shall  be  required  to  change  the  report  as  previous!} 
adopted. 

Sec.  2.  A  second  investigation  of  a  subject  shall  not  be  ordered  except 
on  a  vote  of  two-thirds  of  the  members  present  at  a  stated  meeting. 


Article  X. — Advertisement  of  Recommendations. 

Section  i.  Upon  the  adoption,  by  the  Committee  on  Science  and  the 
Arts,  of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  a 
discovery,  invention,  improvement  or  manufacture  is  worthy  of  an  award 
of  the  Elliott  Cresson  Medal,  publication  shall  be  made  in  three  successive 
issues  of  the  Journal  of  The  Franklin  Institute,  stating  that  at  the  expira- 
tion of  three  months  from  the  date  of  the  first  publication,  the  person  making 
such  discovery,  invention,  improvement  or  manufacture  shall  be  entitle<^, 
to  receive  the  award  of  the  said  medal,  unless  within  that  time  satisfactoo' 
evidence  shall  have  been  submitted  to.  the  Committee  on  Science  and  the 
Arts  of  the  want  of  originality  or  merit,  in  the  supposed  discovery,  invention, 
improvement,  or  manufacture. 

Sec.  2.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  distinguished 
work  in  science  or  the  arts  is  worthy  of  an  award  of  the  Howard  N.  Pott> 
Medal,  publication  shall  be  made  in  three  successive  issues  of  the  Journal 
of  The  Franklin  Institute,  stating  that  at  the  expiration  of  three  months 
from  the  date  of  the  first  publication,  the  person  who  has  done  such  work 
shall  be  entitled  to  receive  the  award  of  the  said  medal,  unless  within  that 
time  satisfactory  evidence  shall  have  been  submitted  to  the  Committee  on 
Science  and  the  Arts  of  the  want  of  originality  or  merit  in  the  supposed 
distinguished  work  in  science  and  the  arts. 

Sec.  3.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  a  certain 
useful  invention  is  worthy  of  an  award  of  the  John  Scott  Legacy  Medal  and 
Premium,  publication  shall  be  made  in  three  successive  issues  of  the  Journal 
of  The  Franklin  Institute,   stating  that  at  the  expiration  of  three   months 
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t!  6.  That  any  excess  of  income  from  this  fund,  beyond  such 

average  annual  sum  as  might  be  deemed  necessary  by  the  Institute 
for  the  number  of  medals  it  is  considered  best  to  award,  might 
be  used  for  premiums  to  accompany  the  medals. 

Mr.  Insull  said  he  understood  that  the  Institute  would  be  glad  to  award, 
on  the  average,  two  Franklin  Medals  a  year.  Though  this  would  leave  little 
surplus,  he  inserted  the  sixth  condition  to  prevent  an  undesirable  accumula- 
tion of  the  fund. 

At  the  Stated  Meeting  of  the  Board  of  Managers,  February  11,  1914. 
the  above  offer  was  accepted,  and  its  acceptance  was  confirmed  to  Mr.  Insul! 
in  the  following  resolutions: 

"Resolved,  That  the  Board  of  Managers  of  The  Franklin 
Institute  of  the  State  of  Pennsylvania  accept  the  offer  of  Mr. 
Samuel  Insull  to  establish  The  Franklin  Medal,  under  the  con- 
ditions named  in  his  letter  of  December  23,  1913. 

"Resolved  further,  that  it  is  the  sense  of  the  Board  of 
Managers  of  The  Franklin  Institute  that  Mr.  Insull,  in  founding 
this  Medal,  has  rendered  a  notable  service  in  stimulating  workers 
in  Physical  Science  and  Technology  and  has  extended  materially 
the  useful  activities  of  the  Institute. 

"Resolved  further,  that  the  thanks  of  the  Board  of  Man- 
agers of  the  Institute  be,  and  are  hereby,  extended  to  Mr.  Insull 
for  his  generous  and  greatly  appreciated  action. 

"Resolved  further,  that  an  engrossed  copy  of  these  resolu- 
tions be  forwarded  to  Mr.  Insull." 

On  March  24,  1914,  Mr.  Insull  forwarded  his  check  for  six  thousand 
dollars,  and  the  following  deed  was  duly  executed  and  delivered: 

KNOW  ALL  MEN  BY  THESE  PRESENTS,  That  The 
Franklin  Institute  op  the  State  of  Pennsylvania  for  the 
Promotion  of  the  Mechanic  Arts,  hereinafter  named  The 
Franklin  Institute,  for  and  in  consideration  of  the  sum  of  Six 
Thousand  ($6,000)  Dollars  to  it  in  hand  paid  by  Samuel  Insull, 
Esq.,  the  receipt  whereof  is  hereby  acknowledged,  does  hereby 
certify  and  declare  that  it  holds  and  will  use  said  sum  of  money 
for  the  following  uses,  intents  and  purposes,  and  upon  the  fol- 
lowing perpetual  trusts,  that  is  to  say: 

1.  To  expend  One  Thousand  ($1,000)  Dollars,  or  so  much 
thereof  as  may  be  necessary,  for  the  purpose  of  paying  for  the 
design  of  a  medal,  and  the  necessary  dies  and  diploma  plates  for 
the  purposes  hereinafter  set  forth. 

2.  To  invest  and  keep  invested  the  balance  of  said  sum,  and 
from  the  income  derived  from  such  investments  from  time  to 
time  to  strike  off  and  award  medals  from  said  design  to  workers 
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: 


of  the  party  to  whom  awarded  and  the  year  in  which  the  award 
is  made. 

3.  After  the  said  dies  have  been  prepared,  and  paid  for  out 
of  the  money  received  for  interest,  the  said  Trustees  to  cause 
to  be  struck,  from  time  to  time,  such  number  of  gold  medals  as 
the  interest  received  will  pay  for,  and  to  deliver  the  same  to 
the  Treasurer  of  The  Franklin  Institute,  to  be  by  him  transmitted 
to  such  persons  or  parties  as  the  said  Franklin  Institute  may 
have  awarded  the  same;  the  said  awards,  however,  to  be  in  all 
instances  made  either  for  some  discovery  in  the  arts  and 
sciences,  or  for  the  invention  or  improvement  of  some  useful 
machine,  or  for  some  new  process  or  combination  of  materials 
in  manufactures,  or  for  ingenuity,  skill  or  perfection  in 
workmanship. 

The  Howard  N.  Potts  Medal.— Howard  N.  Potts,  of  Philadelphia, 
Pennsylvania,  died  July  24,  1906,  leaving  a  will  in  which  he  provided  for  the 
establishment  of  this  medal  as   follows: 

"  I  give  and  bequeath  to  The  Franklin  Institute  of  the  State 
of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts  and 
its  successors,  the  sum  of  one  thousand  dollars,  without  deduction 
for  taxes  or  charges ;  in  trust  to  invest  the  same  and  apply  the  in- 
come thereof  or  such  part  or  portion  of  it  as  may  be  adequate  for 
the  purpose,  from  time  to  time,  to  the  purchase  of  a  gold  medal, 
to  be  awarded  in  the  name  of  the  said  Franklin  Institute  for 
distinguished  work  in  science  or  the  mechanic  arts." 

The  Edward  Longstreth  Medal  of  Merit. — In  the  month  of  May,  1890, 
Edward  Longstreth,  of  Philadelphia,  Pennsylvania,  retired  member  of  The 
Baldwin  Locomotive  Works,  deposited  with  The  Franklin  Institute  in  trust 
a  registered  bond  of  the  Baltimore  Traction  Company  for  the  sum  of  one 
thousand  dollars,  for  the  founding  and  perpetuation  of  the  Edward  Long- 
streth Medal  of  Merit;  the  interest  accruing  from  said  principal  sum  to 
be  used  in  procuring  and  awarding  said  medals  for  the  encouragement  of 
invention,  and  in  recognition  of  meritorious  work  in  science  and  the  in- 
dustrial arts ;  the  said  awards  to  be  made  by  The  Franklin  Institute  through 
its  Committee  on  Science  and  the  Arts,  under  such  rules  as  said  Committee 
may  adopt. 

This  donor  further  presented  to  The  Franklin  Institute  twelve  silver 
medals  and  the  dies  therefor  designed  and  executed  under  the  direction  of  a 
committee  of  the  Institute  with  his  approval. 

On  May  14,  1890,  the  Board  of  Managers  of  The  Franklin  Institute,  by 
resolution,  accepted  on  behalf  of  the  Institute  the  gifts  of  the  donor,  and  on 
September  17,  1890,  the  Institute,  by  resolution  following,  confirmed  the 
acceptance : 

"Resolved,  That  the  Institute  hereby  confirms  the  action  of 
the  Board  of  Managers  in  accepting  the  gift  of  foundation  of  the 
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Edward  Longstreth  Medal  of  Merit,  and  in  expressing  its  grate- 
ful acknowledgments  for  the  gift. 

"  Resolved,  That  the  grant  of  the  Edward  Longstreth  Medal, 
in  accordance  with  the  wishes  of  the  donor,  be  entrusted  to  the 
Committee  on  Science  and  the  Arts,  subject  to  such  conditions 
as  the  said  Committee,  with  the  approval  of  the  Institute,  may 
propose." 

The  obverse  of  the  medal  bears  the  effigy  of  the  donor,  and  is  inscribed 
around  the  margin,  "  The  Edward  Longstreth  Medal  of  Merit,  Founded 
1890."  On  the  reverse  is  inscribed  around  the  margin,  "  Awarded  by  The 
Franklin  Institute,"  and  in  the  centre  is  engraved  the  name  of  the  recipient 
with  the  date  and  object  of  award. 

On  March  19,  1913,  Charles  Longstreth,  son  of  the  above-named  Edward 
Longstreth,  deposited  with  The  Franklin  Institute  the  further  sum  of  one 
thousand  dollars  to  be  added  to  the  original  fund  to  be  kept  with  it  in  trust 
in  perpetuity,  the  interest  to  be  used  aris  the  interest  of  the  original  fund. 

The  Certificate  of  Merit. — At  the  stated  meeting  of  the  Institute,  held  on 
June  21,  1882,  the  following  resolution  was  adopted: 

''Resolved,  That  the  Committee  on  Science  and  the  Arts  of 
The  Franklin  Institute  is  hereby  authorized  to  award,  and  issue 
to  persons  by  said  Committee  adjudged  worthy,  a  Certificate 
of  Merit  for  their  inventions,  discoveries  or  productions,  which 
certificate  shall  read  as  follows: 

"The  Franklin  Institute  of  the  State  of  Pennsylvania  for 

the  Promotion  of  the  Mechanic  Arts,  awards  to 

this  Certificate  of  Merit.    This  award  is  made 


pursuant  to  the  recommendation  of  the  Committee  on  Science 
and  the  Arts. 

Report    No. Approved,   


■19 


-President. 


[seal] 


-Secretary." 


Chairman  of  the  Committee  on  Science  and  the  Arts, 

•  

The  John  Scott  Legacy  Medal  and  Premium.— John  Scott,  chemist,  late 
of  Edinburgh,  Scotland,  by  his  will,  made  in  the  year  1816,  bequeathed  the 
sum  of  four  thousand  dollars  in  the  funded  three  per  cent,  stock  of  the 
United  States,  to  the  corporation  of  the  City  of  Philadelphia,  directing  that 
the  interest  and  dividend  becoming  receivable  thereon  should  be  laid  out  in 
premiums,  to  be  distributed  among  ingenious  men  and  women  who  make 
useful  inventions,  no  such  premium,  however,  to  exceed  twenty  dollars,  and 
that  therewith  shall  be  given  a  copper  medal  with  this  inscription:  **To  the 
most  deserving." 
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The  Select  and  Common  Councils  of  the  City  of  Philadelphia,  by  an 
ordinance  passed  November  22,  1821,  vested  the  recomnjendation  of  these 
premiums  arid  medals  in  The  Philadelphia  Society  for  Promoting  Agriculture, 
a  society  formed  in  the  year  1785.  Thirty-seven  recommendations  were 
made  by  the  Society  from  1822  to  1834.  By  a  supplemental  ordinance,  dated 
February  27,  1834,  The  Franklin  Institute  was  authorized  and  empowered 
to  carry  into  effect  the  conditions  and  provisions  of  the  ordinance  passed 
November  22,  1821.  In  1835,  a  standing  committee  to  have  charge  of  the 
legacies  and  trusts  confided  to  the  City  was  appointed,  and  in  1854,  a  further 
ordinance  was  passed  authorizing  the  superintendent  of  trusts,  under  the 
supervision  of  the  Committee  on  Trusts,  to  distribute  the  premiums,  but 
"only  to  such  persons  as  The  Franklin  Institute  shall  report  as  being  the 
authors  of  useful  inventions  "...  The  control  of  John  Scott's  Premium 
Fund  was  further  transferred  in  1870  to  the  Board  of  Directors  of  City 
Trusts,  a  board  created  by  an  Act  passed  and  approved  June  30,  1869,  by  the 
Legislature  of  the  State  of  Pennsylvania,  for  the  purpose  of  administering  all 
estates  dedicated  to  charitable  uses,  or  trusts,  the  charge  or  administration 
of  which  become  vested  in  or  confided  to  the  City  of  Philadelphia.  This 
Board,  by  a  resolution  passed  April  12,  1882,  referred  the  administration 
of  the  premium  fund  to  its  Committee  on  Wills  Hospital  and  Minor  Trusts, 
and  this  committee  resolved  that  it  would  favorably  receive  the  names  of 
any  persons  whom  The  Franklin  Institute  from  time  to  time  reported  to 
the  Committee  on  Minor  Trusts  as  worthy  of  receiving  the  John  Scott 
Legacy  Medal  and  Premium.  The  Institute,  by  a  resolution  passed  June 
21,  1882,  accepted  the  above,  and  referred  the  duty  of  making  examinations 
and  recommending  awards  to  its  Committee  on  Science  and  the  Arts. 

Since  1834,  therefore,  when  the  Philadelphia  Society  for  Promoting 
Agriculture  had  ceased  its  activities  and  when  the  authorization  to  make 
recommendations  of  the  John  Scott  Legacy  Medal  and  Premium  was  trans- 
ferred to  the  Institute,  the  various  committees  and  boards  in  which  the 
control  of  the  John  Scott  Premium  Fund  became  vested  have  renewed  this 
authorization  and  the  Institute  continues  to  make  recommendations  of  this 
award  to  the  Board  of  Directors  of  City  Trusts  of  the  City  of  Philadelphia. 


^ 


REGULATIONS  OF  THE  COMMITTEE 
ON  SCIENCE  AND  THE  ARTS 


Article  I. — Investigations. 

Section  i.  The  Committee  shall  investigate,  by  sub-committee  or  other- 
wise, any  subject  referred  to  it  by  the  Institute  or  by  any  of  its  sections; 
and  upon  a  majority  vote  of  the  members  present  at  any  stated  meeting, 
it  may  investigate  any  subject  presented  on  motion  of  a  member  or  by 
application  as  herein  provided. 

Sec.  2.  Secret  processes  or  compounds  will  not  be  considered  by  the 
Committee;  nor  will  the  treatment  of  materials  by  any  substance  be  con- 
sidered, unless  the  composition  used  and  the  method  of  treatment  are  fully 
disclosed. 

Sec  3.  An  applicant  for  investigation  of  a  subject  will  be  furnished  by 
the  Secretary  with  a  copy  of  the  regulations  governing  investigations. 

Sec.  4.  An  application  for  investigation  shall  be  made  in  writing  on  a 
blank,  substantially  like  "  Form  A "  below,  which  may  be  obtained  from 
the  Secretary.  This  application  shall  be  addressed  to  the  Secretary, 
who  will  upon  receipt  refer  it  to  the  Sub-Committee  on  New  Subjects  and 
Preliminary  Examination;  this  sub-committee  shall  recommend  to  the  Com- 
mittee its  acceptance  or  rejection,  upon  which  the  Secretary  shall  notify  the 
applicant  accordingly. 

Sec.  5.  It  shall  not  be  competent  for  any  member  of  the  Committee  on 
Science  and  the  Arts  to  be  an  applicant  for  any  of  the  awards  in  the  gift, 
or  under  the  recommendation,  of  the  said  Committee,  unless  the  subject  for 
award  be  referred  to  the  Committee  by  a  vote  of  the  Institute. 

Article  II. — Meetings  of  the  Committee. 

Section  i.  The  Committee  shall  hold  stated  meetings  at  8  o'clock  p.m. 
on  the  first  Wednesday  of  each  month,  excepting  July  and  August. 

Sec  2.  Special  meetings  may  be  called  by  the  Chairman,  and  shall  be 
called  by  him  upon  the  written  request  of  five  members  of  the  Committee. 

Sec  3.  At  all  meetings  of  the  Committee  nine  members  shall  constitute 
a  quorum  for  transacting  general  business,  but  for  final  action  upon  a  report 
conferring  or  recommending  an  award  or  for  amending  the  rules  of  the 
Committee,  a  quorum  shall  consist  of  not  less  than  fifteen  members. 

Sec  4.  At  its  stated  meeting  the  Committee  shall  proceed  in  the  fol- 
lowing 

Order  of  Business: 

1.  Calling  the  roll. 

2.  Reading  of  the  minutes  of  preceding  meeting. 

3.  Reading  of  correspondence. 

5.3 
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4.  Approt-al  of  bills. 

5-  Report  01   Sub-Committcc  on   Xcw   Subjects  and   Preliiiiiiiar>*    Ex- 


6.  Repc'Tts  of  standing  and  special  snb-committces. 

7.  Consideration  of  reports  for  tnal  action. 

8.  Reports  of  su!>-c«.»mfnittrrs  c-n  ir.vtstigation.  first  reading. 

9.  Deferred  business, 
la  Xev  business. 

II.  Adjoomment. 

Sec  5.  Members  shall  not  \  c  entitled  to  the  rc-r-r  mc^re  than  twice  on  any 
qpesbon  without  the  consent  of  the  Committee. 

Sec  6.  There  shall  be  no  debate  on  points  of  order  except  on  an  appeal 
frc<fn  the  decision  of  the  Chairman,  or  on  a  question  referred  by  him  to  the 
Gjtiinartee.  In  such  cases  no  member  shall  have  the  tioor  more  than  once 
WTth-:^  the  consent  of  the  Committee. 


.\«ncLE  III- — Chairmam, 

S&cTi^-N*  I.  Nominations  for  a  Chairman  to  serre  for  one  year  shall  be 
^^  at  the  stated  meeting  of  the  Committee  in  February,  and  the  electiun 
lH  be  It  ballot  at  the  same  meeting,  when  the  person  receiving  the  highest 
nin^ber  oi  votes  shall  be  declared  elected.  He  ^lall  inmiediately  assume 
cr-tfe  and  shall  perfi^rm  his  duties  until  his  success*3r  is  installed.  He  shall 
i>^t  be  eligible  for  election  in  two  successive  terms. 

Sec  2.  The  Chairman  shall  appoint  the  members  of  all  suh-conunittees 
ncSess  ocherwise  ordered,  and  may  serve  ex-oifici,^  on  all  sub-committees 
except  those  charged  with  inv^tigations. 

Sec  3.  The  election  of  a  meml>er  as  Chairman  shall  be  held  to  vacate 
hLs  membership  of  any  and  all  sub-committees  on  investigation  on  which 
be  may  be  serving,  except  if  he  has  the  report  of  such  Committee  prepared 
or  in  preparation,  in  which  case  he  shall  complete  his  work,  but  when  such 
report  is  presented  for  consideration,  he  shall  ca!l  on  another  member  to 
p^es^ie  while  the  subject  is  under  discussion. 

Sec.  4.  The  Chairman  shall  su>>mit  to  the  stated  meetings  of  the  Board 
of  Managers  in  Ckrtober,  December.  February-.  ApriL  and  June  of  each 
year,  a  report  of  the  number  of  investigations  pending  before  the  Com- 
mfttee.  the  number  disposed  of  since  the  last  rep».^rt.  with  the  action  taken 
or  award  made  in  each  case,  and  the  number  and  nature  of  new  invest iga- 
ticcs  midertaken  since  the  last  re^K^rt.  and  such  other  information  as  to  the 
work  of  the  Committee  as  the  Board  of  Managers  may  require.  He  shall 
aL-^D  report  to  the  stated  meetings  of  the  Institute  such  recent  action  of  the 
Crirrsiittee  as  he  mav  deem  of  iiiterest. 


ARTiaj:  IV, — Standing  Sub~Ccmmitttes. 

Section  i.  There  shall  be  appointed  each  February  by  the  Chairman  a 
suS-committee  of  not  less  than  five  members  of  the  Committee,  to  be  styled 
the  **  Sob-Ccmmittee  on  Xew  Subjects  and  Preliminarv  Examinatioti.*'     The 
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Sec.  6.  When  the  Secretary  has  obtained  the  necessary  information  from 
the  applicant,  he  shall  notify  the  sub-committee,  who  shall  then  proceed 
with  the  investigation. 

Sec.  7.  Correspondence  between  the  sub>committee  and  the  applicant 
must  t|e  carried  on  through  the  office  of  the  Secretary,  in  order  that  the 
official  records  shall  be  complete. 

Sec.  8.  Sub-committees  shall  whenever  possible  make  direct  examination 
and  tests  of  the  subject  under  investigation,  and  shall  not  accept  tests, 
data  or  information  furnished  by  others  without  first  satisfying  themselves 
as  to  the  accuracy  thereof.  They  shall  in  no  case  recommend  an  award 
solely  on  the  basis  of  tests,  data  or  information  furnished  by  parties  in  any 
way  interested  in  the  subject  of  the  award.  When  data  submitted  by 
persons  not  members  of  the  sub-committee  are  included  in  the  latter's  report, 
it  shall  be  so  stated.  v 

Sec.  9.  Sub-committees  must  ascertain  that  articles,  processes,  products, 
etc.,  examined  are  genuine  samples  of  the  subject  under  investigation. 

Sec.  10.  Each  sub-committee  on  investigation  shall  report  its  progress 
to  the  Committee  at  intervals  of  not  more  than  two  consecutive  stated  meet- 
ings ;  and  any  sub-committee  failing  so  to  report  for  four  consecutive  stated 
meetings  may  be  discharged  from  further  consideration  of  the  subject  at  the 
discretion  of  the  Chairman,  who  shall  then  appoint  a  new  sub-committee  to 
continue  the  investigation. 

Sec.  II.  Any  member  of  a  sub-committee  on  investigation  failing  to  dis> 
charge  his  duties  may  be  replaced  by  another  member  at  the  discretion  of 
the  Chairman. 

Sec.  12.  Sub-committees  may  request  applicants  to  furnish  drawings, 
diagrams  or  other  exhibits  for  the  purpose  of  investigations  and  for  the 
records  of  the  Committee. 

Sec.  13.  When  it  is  found  that  the  subject  under  investigation  has 
become  involved  in  litigation,  the  sub-committee  shall  defer  further  action 
until  the  litigation  is  terminated,  or  the  Committee  decides  that  the  sub- 
committee may  proceed. 

Article  VL — Sub -Committee  Meetings. 

Section  i.  A  quorum  for  the  transaction  of  business  at  any  meeting 
of  a  sub-committee,  properly  called,  shall  consist  of  the  one  or  more  members 
present. 

Sec.  2.  No  applicant  or  other  person  interested  in  the  issue  of  an  in- 
vestigation shall  be  present  at  a  meeting  of  a  sub-committee  or  of  the  Com- 
mittee except  at  the  invitation  of  the  sub-committee  charged  with  the  in- 
vestigation. 

Article  VII. — Sub-Committees'  Reports. 

Section  i.  Reports  of  progress  and  final  reports  of  sub-committees  shall 
be  made  to  the  Committee  in  writing.  Final  reports  shall  begin  and  end 
substantially  as  indicated  in  Form  B  below. 
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Sec  2.  When  a  sub-committee  on  investigation  deems  the  subject  upon 
which  it  reports  worthy  of  an  award  of  the  Elliott  Cresson  Medal,  the 
Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal  of  Merit,  the 
Certificate  of  Merit,  or  the  John  Scott  Legacy  Medal  and  Premium,  it  shall 
include  in  its  report  a  recommendation  to  that  effect;  and  such  recom- 
mendation may  be  adopted  by  a  majority  vote  of  the  Committee,  but  shall 
not  be  changed  except  by  a  vote  of  two-thirds  of  the  members  present. 

Sec.  3.  A  report  of  a  sub-committee  on  investigation,  before  its  accept- 
ance by  the  Committee,  may  be  edited  by  the  Secretary  of  the  Institute  in 
conjunction  with  the  chairman  of  the  sub-committee,  but  without  materially 
changing  its  meaning  or  effect.  The  Secretary  and  chairman  may  be  as- 
sisted in  this  work  by  the  Publication  Committee  of  the  Institute,  or  by  an 
editing  committee  appointed  by  the  Chairman  of  the  Committee. 

Sec.  4.  A  report  of  a  sub-committee  on  investigation,  before  its  ac- 
ceptance by  the  Committee,  shall  be  signed  by  a  majority  of  the  members 
of  the  sub-committee  charged  with  the  investigation. 

Sec.  5.  Any  member  or  members  of  a  sub-committee  may  file  a  minority 
report  at  least  three  days  prior  to  the  meeting  at  which  the  majority  report 
is  to  be  presented. 

Sec.  6.  No  member  of  a  sub-committee  shall  be  permitted  to  sign  a 
report  without  having  personally  examined  the  subject  under  investigation, 
or  taken  part  in  its  discussion  at  a  meeting  of  the  sub-committee. 

Sec.  7.  Reports  of  sub-committees  on  investigation  shall  be  accompanied 
by  such  drawings,  diagrams  or  other  exhibits  as  will  serve  to  elucidate  the 
subject. 

Sec.  8.  All  exhibits  pertaining  to  reports  shall  be  numbered,  marked  for 
identification,  and  signed  by  the  Secretary  of  the  Institute  in  substantially  the 
following  form,  and  the  seal  of  the  Institute  shall  be  impressed  thereon: — 


Exhibit  No.- 
the  Arts  No.  — 


-,  pertaining  to  report  of  the  Committee  on  Science  and 


Secretary. 


Sec.  9.  Reports  must  be  in  the  Secretary's  hands  at  least  one  week  pre- 
vious  to  the  stated  meeting  at  which  they  are  to  be  presented. 

Sec.  10.  After  the  report  of  a  sub-committee  on  investigation  has  passed 
its  first  reading  before  the  Committee,  a  copy  of  it  may  be  furnished  the 
applicant,  who  may  make  any  explanation  or  objections,  in  writing,  addressed 
to  the  Chairman  of  the  Committee;  but  such  writing  must  be  received  not 
later  than  the  next  stated  meeting  of  the  Committee. 

Sec.  II.  The  report  of  a  sub-committee  on  investigation  may  be  dis- 
cussed and  amended  at  the  meeting  of  the  Committee  at  which  it  is  first 
presented,  but  shall  be  laid  over  for  a  second  reading  and  final  action  until 
the  next  stated  meeting;  except  where  no  recommendation  of  an  award  is 
made  in  the  report,  when  it  may,  by  a  majority  vote,  be  finally  disposed  of 
after  first  reading. 
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Sec.  12.  Final  action  on  a  report  of  a  sub-committee  on  investigation 
recommending  an  award  shall  not  be  taken  unless  at  least  one  member  oi 
the  sub-committee  who  signed  the  report  is  present. 

Abtio-e  VIII.— .VcdVfi   of   RecomtnendatioHi. 

Section  i.  In  the  case  of  investigations  made  upon  application,  it  shall 
be  the  duty  of  the  Secretary  to  certify  to  applicants  the  recommendation  n: 
the  sub-committee  within  ten  days  after  this  recommendation  is  adopted 
by  the  Committee. 

Akticle  IX. — RecontideraiioK. 

Section  i.  Upon  the  adoption  of  a  report  of  a  sub-committee  a  motion 
for  reconsideration  may  not  be  made  before  the  stated  meeting  following 
If  such  a  motion  is  then  made  and  accepted,  a  vote  of  two-thirds  of  i 
quorum  for  final  action  shall  be  required  to  change  the  report  as  previousli 
adopted. 

Sec.  2.  A  second  investigation  of  a  subject  shall  not  be  ordered  eiccept 
on  a  vote  of  two-thirds  of  the  members  present  at  a  stated  meeting. 

Article  X. — Advertisement  of  Recommendations. 

Section  I.  Upon  the  adoption,  by  the  Committee  on  Science  and  the 
Arts,  of  a  report  of  a  sub-commitlee  on  investigation  setting  forth  that  a 
discovery,  invention,  improvement  or  manufacture  is  worthy  of  an  award 
of  the  Elliott  Cresson  Medal,  publication  shall  be  made  in  three  successitT 
issues  of  the  Journal  of  The  Franklin  Institute,  stating  that  at  the  expira- 
tion of  three  months  from  the  date  of  the  first  publication,  the  person  making 
such  discovery,  invention,  improvement  or  manufacture  shall  be  entitled 
to  receive  the  award  of  the  said  medal,  unless  within  that  time  satisfactori 
evidence  shall  have  been  submitted  to.  the  Commiliee  on  Science  and  iht  ■ 
Arts  of  the  want  of  originality  or  merit,  in  the  supposed  discovery,  invention, 
improvement,   or  manufacture. 

Sec,  2.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  distinguished 
work  in  science  or  the  arts  is  worthy  of  an  award  of  the  Howard  N.  Potts 
Medal,  publication  shall  be  made  in  three  successive  issues  of  the  Jounul  . 
of  The  Franklin  Institute,  stating  that  at  the  expiration  of  three  months 
from  the  date  of  the  first  publication,  the  person  who  has  done  such  work 
■hall  be  entitled  to  receive  the  award  of  the  said  medal,  unless  within  that 
time  satisfactory  evidence  shall  have  been  submitted  to  the  Committee  on 
Science  and  the  Arts  of  the  want  of  originality  or  merit  in  the  supposed  . 
distinguished  work  in  science  and  the  arts. 

Sec.  3,  Upon  the  adoption  by  the  Committee  on  Science  and  the  \ni  I 
of  a  report  of  a  sub-eommitlee  on  investigation  setting  forth  that  a  certain 
useful  invention  is  worthy  of  an  award  of  the  John  Scott  Legacy  Medal  and 
Premium,  publication  shall  be  made  in  three  successive  issues  of  the  Journal  ■ 
of  The  Franklin  Institute,  staling  that  at  the  expiration  of  three  months 
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from  the  date  of  the  first  publication,  the  Institute  will  recommend  to  the 
Philadelphia  Board  of  Directors  of  City  Trusts  the  award  of  the  said 
medal  and  premium  to  the  inventor,  unless  within  that  time  satisfactory 
evidence  shall  have  been  submitted  to  the  Committee  on  Science  and  the 
Arts  of  the  want  of  originality  in  the  supposed  invention.  In  case  no  such 
objection  to  the  award  is  made,  the  Secretary  shall  certify  the  recommenda- 
tion to  the  Philadelphia  Board  of  Directors  of  City  Trusts. 

Sec.  4.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Franklin  Medal 
shall  be  conclusive  without  advertisement. 

Sec.  5.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Edward  Long- 
streth  Medal  of  Merit  shall  be  conclusive  without  advertisement. 

Sec.  6.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Certificate  of 
Merit  shall  be  conclusive  without  advertisement. 

Article  XL — Protests. 

Section  i.  Protests  against  recommendations  advertised  by  publication 
in  the  Journal  must  be  received  within  three  months  of  the  date  of  first 
publication.  Such  protests  shall  be  presented  to  the  Committee  at  its  next 
stated  meeting  following  date  of  receipt,  and  shall  be  affirmed  only  by  a 
vote  of  two-thirds  of  a  quorum  for  final  action,  in  which  case  a  re-investiga- 
tion shall  be  made. 

,  Article  XII. — Institute  Reports. 

Section  i.  Reports  issued  by  the  Institute  shall  begin  and  end  sub- 
stantially as  in  Form  C  below.  They  shall  be  written  upon  an  official  form 
provided  by  the  Institute. 

Sec.  2.  Reports  when  issued  shall  state  that  they  are  the  action  of  The 
Franklin  Institute  by  its  Committee  on  Science  and  the  Arts.  They  shall  be 
attested  by  the  President  and  the  Secretary  of  the  Institute  and  by  the 
Chairman  of  the  Committee,  and  shall  be  impressed  with  the  seal  of  the 
Institute;  and  they  may  also  bear  the  names  of  the  members  who  signed 
the   sub-committee's   report. 

Sec.  3.  It  shall  be  the  duty  of  the  Secretary  to  furnish  applicants  for 
investigation  with  a  copy  of  the  Institute's  Report. 

Article  XIII. — Amendments  to  Regulations. 

SECTION  I.  Proposals  to  amend  these  regulations  shall  be  presented  to 
the  Committee  in  writing,  signed  by  at  least  two  members.  They  may  be 
considered  when  presented,  but  shall  not  be  acted  upon  until  the  next  stated 
meeting  after  presentation,  and  shall  then  be  adopted  if  agreed  to  by  two- 
thirds  of  the  required  quorum. 

Sec.  2.  Notice  of  proposed  amendments  shall  be  sent  to  each  member 
on  the  programme  for  the  meeting  at  which  they  may  be  acted  upon. 
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REPORT  FORMS  OF  COMMITTEE  OK  SCZEKCE  AKD  THE  ARTS 

FORM  A 
(Application  for  Investigation) 

THE  FRANKLIN  INSTITUTE 

OF  THE 
STATE   OF    PENNSYLVANIA 
f|  FOR   THE 

J  PROMOTION   OF  THE   MECHANIC  ARTS 


t 


In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con- 
sideration of  your  invention  or  discovery  entitled   

the  following  data  are  requested  for  the 

information  of  the  Committee  on  Science  and  the  Arts : 

1.  What  is  the  specific  purpose  of  the  invention? 

2.  What  is  the  condition  of  the  prior  art  in  this  regard? 

3.  What  improvement  is  claimed  to  be  effected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  Office 

before  allowance  of  patent  claims? 

7.  Is  the  invention  now  in  actual  use? 

8.  If  so,  since  when? 

9.  Where  may  it  be  seen  in  operation  ? 

10.  Are  you  prepared  to  submit  drawings  of  the  apparatus  or  device? 

11.  Are  you  prepared  to  submit  a  model  of  the  apparatus  or  device? 

12.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  to  sub- 

mit specimens  of  the  ingredients  and  of  the  compound  sufficient 
for  the  purpose  of  experiments  ? 

13.  If  the  invention  is  a  chemical  process,  are  you  prepared  to  give  a 

demonstration  of  the  same? 

IMPORTANT   TO    APPLICANT 

This  application  carefully  filled  in  and  other  available  matters  descriptive 
of  the  invention  or  process  together  with  two  copies  of  each  of  the  United 
States  patents  issued  to  applicant  must  be  returned  promptly  to  the  Secretan- 
of  The  Franklin  Institute,  15  South  Seventh  Street,  Philadelphia,  Pa. 

(A  copy  of  Form  A,  above,  may  be  obtained  from  the  Secretary  of  the 
Institute  and  must  be  filled  in,  signed  and  promptly  returned  by  an  applicant 
for  an  examination  of  and  a  report  upon  an  invention  or  discovery.) 
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FORM  B 
(Sub-committee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE    OF    PENNSYLVANIA 

FOR  THE 

PROMOTION   OF  THE   MECHANIC  ARTS 


S.  &  A.  Case  No. 


Report  of  Sub-Committee,  dated 


Investigating 


To  THE  Committee  on  Science  and  the  Arts  : 

Your  sub-committee  appointed  to  investigate  the  above  subject  report 
as   follows: 


In  consideration  of  the 


(discovery 
excellence  of  construction 
ingenuity  and  novelty 
or 


of   your  sub-committee  recommends 


the  award  of to 


of 


Respectfully  submitted, 


Chairman. 


Adopted  at  the  Stated  Meeting  of  19 


YEAR  BOOK  OF 

FOKM  C 
(Institute  Report  Forms) 

THE  FRANKLIN  INSTITUTE 

OF  THE 
STATE  OP  PENNSYLVANIA 
FOR  THE 
PROUOTION  OF  THE  H 


Hall  of  the  Institute. 

Philadelphia, 

S.  &  A.  Case  No 

The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  through  iii 

Committee  on  Science  and  the  Arts,  investigating 

reports  as  follows ; 


In  consideration  of  the 


discovery 
excellence 
ingenuity  and  novelty 


of the  Institute  recommends  that  iht 

Philadelphia  Board  of  Directors  of  City  Trusts  shall  award  the  John  Scott 

Legacy  Medal  and  Premium  (or)  the  Institute  awards  the  

to of  ...^ 

President. 

[seal] 

Secretary. 

Countersigned  

Chairman  of  the  Committee  on  Science  and  the  Aris 


THE  FRANKLIN  INSTITUTE  AWARDS 

October,  1913.  to  Sbptembbr,  19x4 


THE  ELLIOTT  CRESSON  MEDAL 

Josef  Maria  Eder,  Ph.D.,  in  recognition  of  his  important  original  re- 
searches in  the  science  of  photochemistry  and  of  his  many  valuable  con- 
tributions to  the  literature  of  that  science  and  of  the  graphic  arts. 

Wolfgang  Gaede,  of  Freiburg-in-Bresgau,  Germany,  for  his  Molecular 
Air   Pump. 

Peter  Cooper  Hewitt,  Sc.D.,  of  New  York,  N.  Y.,  for  his  Mercury  Arc 
Rectifier. 

Prof.  Karl  Ritter  von  Linde,  Ph.D.,  in  recognition  of  his  scientific  in- 
vestigations of  the  processes  of  refrigeration  and  the  liquefaction  of  gases, 
and  of  his  inventions  of  machinery  for  applying  these  processes  in  the  manu- 
facture •f  ice  and  for  the  purposes  of  cold  storage. 

Prof.  Edgar  Fahs  Smith,  Ph.D.,  Sc.D.,  LL.D.,  in  recognition  of  his 
leading  work  in  the  field  of  electro-chemistry,  of  his  many  contributions  to 
the  literature  of  chemical  science,  and  of  his  great  service  in  university 
education. 

Orville  Wright,  B.S.,  LL.D.,  in  recognition  of  the  epoch-making  work 
accomplished  by  him,  at  first  together  with  his  brother  Wilbur  and  latterly 
alone,  in  establishing  on  a  practical  basis  the  science  and  art  of  aviation. 

THE  HOWARD  N.  POTTS  MEDAL 

Ralph  Modjeski,  D.  Eng.,  of  Chicago,  III.,  for  his  paper  on  "  Design  of 
Large  Bridges  with  Special  Reference  to  the  Quebec  Bridge,"  in  the 
Journal. 


THE  EDWARD  LONGSTRETH  MEDAL 

H.  T.  Herr,  of  Pittsburgh,  Pa.,  for  his  paper  on  "  Recent  Developments 
in   Steam  Turbines,"  in  the  Journal. 

Hiram  H.  Hirsch,  of  Philadelphia,  Pa.,  for  his  Electric  Safety  Lamp. 

Wm.  J.  Humphreys,  Ph.D.,  of  Washington,  D.  C,  for  his  paper  on 
"  Volcanic  Dust  and  Other  Factors  in  the  Production  of  Climatic  Changes, 
and  Their  Possible  Relation  to  Ice  Ages,"  in  the  Journal. 

EIinkead  Manufacturing  Company,  of  Boston,  Mass.,  for  their 
Apparatus  for  Aligning  and  Levelling  Shafting. 

John  M.  Rusby,  of  Philadelphia,  Pa.,  for  his  paper  on  "Industrial 
Combustible  Gases,"  in  the  Journal. 

JoHANN  Stumpf,  of  Charlottcnburg,  Germany,  for  his  Una-Flow  Steam 
Engine. 
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THE  CERTIFICATE  OF  MERIT 
Elus  B.  RiDGWAV,  of  Coatesville,  Pa.,  for  his  Steam  Hydraulic  Elevator. 

THE  JOHN  SCOTT  LEGACY  HEDAL  AND  PREUIUH 

AWAUIID  BV  tas  CiTV  or  PaiLADELPHIA  OH  THB  RBCOMMKHDATIOH  O* 


Charles  S.  Batdobf,  of  New  York,  N.  Y.,  for  his  Coin  Counting  and 
Wrapping  Machine. 

Halcolu  Ellis,  of  Newark,  N.  J.,  for  his  Adding  Typewriter. 

C  E.  GuiLLAUiiE,  Ph.D.,  of  Sevres,  France,  for  his  Alloy  "  Invar." 

Aldus  C.  Hicgins,  of  Worcester,  Mass.,  for  his  Electric  Furnace  in 
which  Alundum  is  made  commercially. 

Charles  B.  Jacobs,  of  New  York,  N.  Y.,  for  hia  Process  of  Producing 
a  New  Abrasive  and  Refractory  Material,  Alundum. 

C.  Francis  Jenkins,  of  Washington,  D.  C,  for  his  Motion  Picture 
Apparatus. 

Jesse  W.  Reno,  of  New  York,  N.  Y.,  for  his  Inclined  Elevator  or 
Escalator, 

Allen  A.  Tirrill,  of  Pittsburgh,  Pa.,  for  his  Automatic  Potential 
Regulator. 

Adolph  Spielman,  of  Philadelphia,  Pa.,  for  his  Cloth  Cutting  MachmA 

JOHK  SCOTT  RZCOHKEKDATIORS 

(Award  pending)  i 

A.  Atwater  Kent,  of  Rosemont,  Pa.,  for  his  Unisparker. 
Elmer  A.  Spekby,  of  New  York,  N.  Y.,  for  his  Gyro- Compass. 


TERMS  AND  PRIVILEGES  OF  MEMBERSHIP 


The  members  of  the  Institute  arc  divided  into  the  following  classes, 
viz.:  Resident  Members,  Stockholders,  Life  Members,  Permanent  Mem- 
bers, Non-resident  and  Associate  Members, 

Any  one  interested  in  the  purposes  and  objects  of  the  Institute  and 
expressing  a  willingness  to  further  the  same  may  become  a  member  when 
proposed  by  a  member  in  good  standing  and  elected  by  the  Board  of 
Managers. 

Terms. — Resident  members  pay  Fifteen  Dollars  each  year.  The  payment 
of  Two  Hundred  Dollars  in  any  one  year  secures  Life  Membership,  with 
exemption  from  annual  dues. 

Stock. — Second-class  stockholders  pay  an  annual  tax  of  Twelve  Dollars 
per  share,  and  the  holder  of  one  share  is  entitled  by  such  payment  to  the 
privileges  of  membership. 

Privileges. — Each  contributing  member  (including  non-residents)  and 
adult  holder  of  second-class  stock  is  entitled  to  participate  in  the  meetings 
of  the  Institute,  to  use  the  Library  and  Reading  Room,  to  vote  at  the  Annual 
Election  for  officers,  to  receive  tickets  to  the  lectures  for  himself  and  friend, 
to  attend  the  Section  meetings  and  to  receive  one  copy  of  the  Journal  free 
of  charge,  except  associate  members,  who  may  not  take  part  in  elections. 

Permanent  Members. — The  Board  of  Managers  may  grant  to  any  one 
who  shall  in  any  one  year  contribute  to  the  Institute  the  sum  of  One 
Thousand  Dollars  a  permanent  membership,  transferable  by  will  or  otherwise. 

Non-resident  Members. — Newly  elected  members  residing  permanently 
at  a  distance  of  twenty-five  miles  or  more  from  Philadelphia  may  be  en- 
rolled as  Non-resident  Members,  and  are  required  to  pay  an  entrance  fee  of 
Five  Dollars,  and  Five  Dollars  annually.  Non-resident  Life  Membership, 
$75.00. 

Contributing  members,  if  eligible,  under  the  non-resident  clause,  on 
making  request  therefor,  may  be  transferred  to  the  non-resident  class  by 
vote  of  the  Board  of  Managers,  and  are  required  to  pay  Five  Dollars 
annually. 

Associate  Members. — Associate  members  are  accorded  all  the  privileges 
of  the  Institute,  except  the  right  to  vote  or  hold  office,  upon  the  payment  of 
annual  dues  of  Five  Dollars.  This  class  of  membership  is  limited  to  per- 
sons between  the  ages  of  seventeen  and  twenty-five  years.  Upon  reaching 
the  age  limit  they  become  eligible  to  the  other  classes  of  membership. 

Resignations  must  be  made  in  writing,  and  dues  must  be  paid  to  the  date 
of  resignation. 
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MEETINGS  AND  LECTURES 

X914-X915 


October  x,  1914 — "  The  Ultra- Violet  Rays  and  Their  Application  for 
the  Sterilisation  of  Water." 

By  Max  von  Recklinghausen,  Ph.D., 
The  R.  U.  V.  Company,  Inc,  New  York,  N.  Y. 

A  brief  account  will  be  given  of  the  following  subjects:  The  different  sotarces  of  ultn- 
violet  light,  particularly  the  mercury  vapor  quarts  lamp;  various  physical,  chemical,  and 
biological  reactions  of  the  ultra-violet  rays:  history  of  sterilization  by  these  rays,  and  develop- 
ment of  the  modem  apparatus  for  the  sterilisation  of  water  by  the  ultra-violet  rays  and  results 
obtained  with  such  apparatus.    Illustrated  by  experiments  and  lantern  slides. 

October  8,  1914 — "  Recent  Developments  in  Cast  Iron  Manufacture." 

By  J.  E.  Johnson,  Jr., 
Consuhing  Engineer  and  Metallurgist,  New  York,  N.  Y. 

In  this  paper  Mr.  Johnson  will  discuss  the  present  theory  of  cast  iron,  explaining  its  defi- 
ciencies, and  pointing  out  the  unknown  or  neglected  quantities  which  cause  them.  He  will  coo- 
nect  up  this  completed  explanation  with  the  known  facts  of  practice  in  regard  to  coke  sod 
charcoal  irons,  and  will  finally  describe  a  method  for  converting  ordinary  coke  iron  into  • 
product  superior  to  the  best  charcoal  iron,  at  low  exi>ense.  Samples  of  the  converted  material 
will  be  shown,  together  with  photomicrograi^s  of  its  structure. 

The  lecture  will  be  illustrated  by  lantern  slides. 

(Joint  Meeting  with  the  American  Society  of  Mechanical  Engineers.) 

October  15,  19x4 — "  Recent  Advances  in  Photographic  Chemistry." 

By  Henry  Leffmann,  M.D.,  Ph.D., 
Philadelphia,  Pa. 

The  lecture  will  include  a  discussion  of  methods  of  simultaneous  development  and  fixiaf. 
and  of  development  after  fixing:  use  of  motion  pictures  in  education  and  research:  actinic  effects 
of  ultra-violet  and  infra-red  radiations:  picture  making  in  the  dark;  thermography. 

This  lecture  will  be  illustrated  by  lantern  slides. 

(Joint  Meeting  with  the  Photographic  Society  of  Philadelphia.) 

October  ax,  19x4— "  The  Earth,  a  Great  Magnet.'* 

By  L.  A.  Bauer,  Ph.D.,  D.Sc, 
Director,  Department  of  Terrestrial  Magnetism,  Carnegie  Institution 

of  Washington,  Washington,  D.  C. 

The  chief  facts  and  latest  results  i>ertaining  to  the  earth's  magnetism  will  be  given,  as  based 
largely  upon  the  general  moffnetic  survey  of  the  earth,  begun  by  the  Department  of  Terrestrial 
Magnetism  of  the  Carnegie  Institution  in  1904  and  now  two>thirds  completed.  The  work  and 
orutsrs  of  the  non'magnetic  ship  Carnegit  and  the  instrumental  appliances  and  methods  used  is 
the  observational  work  will  be  briefly  described;  also  an  account  will  be  given  of  the  varioos 
•xpeditlons  sent  under  Dr.  Bauer's  direction  to  distant  and  more  or  less  unexplored  coantnes- 
The  looturcr  will  aim  to  relate  the  chief  results  and  will  endeavor  to  show  the  possible  beanss 
of  rviiPArohrM  in  trrrmtrial  magnetism  on  other  mooted  questions  in  terrestrial  and  cosznicsJ 
physim. 

'l\\v  lecture  will  be  illustrated  by  experiments  and  lantern  slides. 

October  29,  19 14^"  The  Physics  of  the  Photographic  Process." 

By  C.  K.  Kenneth  Mees,  D.Sc, 
Director   of    liesearcli   I^aboratory.   Eastman   Kodak   Company, 

Rochester,  X.  Y. 

Thr  rlTrot  tif  eipoiiurr  itnd  drvolopment  upon  photographic  materials  will  be  discussed  ss 
beinil  i-iuulitiniiril  t>v  the  Hv<«)ttl<«>*  Mtruoture  of  tnc  materials,  the  effect  of  light  being  to  produce 
A  \p\  V  Hutiil)  I  hiuiwr  th  Vf\\  h  indivtduul  Kraut.  The  amount  of  energy  required  to  produce  this 
ohAuutt  v'Att  h%^  hUhw  i\  tti  \\v  of  thr  stiini*  onlri  «is  the  i)xiantum.  The  relation  between  the  numbet 
ojf  ()mi)||od  tftitlMH  Aiul  thr  riHT»:\  exptMutod  will  vlei'cnd  u(>on.  and  will  define,  the  properties 
of  the  si^tuittvr  iitntrttMl.  The  Hi»r  of  the  uiut  Krauts  ;4nd  the  \'ariations  in  their  sixe  can  be 
»howtt  tu  bi»rtr  litipvt  r«latioU!(  to  the  sensitweiie'is  .uul  to  the  resolving  power  of  the  materials. 

{}y^\\\\  Meetiuu  wUh  tho  l*hotUHrAi>hle  Soetety  \4  Philadelphia.) 
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October  30,  1914 — ***  Architectural  Acoustics." 

By  Wallace  C.  Sabine,  Sc.D., 
Dean,  The  Graduate  School  of  Applied  Science,  Harvard  University. 

Cambridge,  Mass. 

This  lecture,  which  will  be  a  general  survey  of  architectural  acoustics,  will  deal  in  turn 
^th  the  subjects  of  Reverberation,  Echo,  Interference,  and  Resonance,  and  will  be  illustrated 
by  lantern  slides  taken  from  solutions  of  the  problems  presented  by  a  number  of  important 
buildings  in  America  and  abroad. 


November  5,  1914 — ^"Artistic  Painting  and  the  Secret  of  the  Old  Masters.** 

By  Maximilian  Toch,  Ph.D., 
Director,  Research  Laboratory,  Toch  Brothers, 

New  York,  N.  Y. 

The  old  masters,  j>articularly  of  the  Dutch  and  Italian  schools,  from  the  fourteenth  to 
the  seventeenth  centuries,  were  supposed  to  have  had  a  secret  relating  to  pigments  which  made 
their  paintings  permanent,  and  there  are  those  who  still  believe  in  such  a  secret.  The  belief 
probably  originated  with  Sir  Joshua  Reynolds,  who  sought  continuously  for  some  form  of 
permanent  pigment.  As  a  matter  of  fact,  the  old  masters  had  few  colors,  about  ten  in 
number,  all  earth  colors  excepting  one,  "Madder  Lake."  They  did,  however,  exercise  the 
greatest  care  in  the  preparation  of  and  the  application  of  their  paints.  Dr.  Toch  will  show 
experiments  illustrating  the  effect  of  light,  chemical  gases,  and  the  air  of  modern  cities  on  pig- 
ments.   He  will  also  show  a  number  of  lantern  slides  of  ancient  and  modem  paintings. 


:i 


November  12,  1914 — ^"Biochemical  and  Engineering  Aspects  of  Sanitary 
Water  Supplies." 

By  George  W.  Fuller,  C.E., 
Consulting  Hydraulic  and  Sanitary  Engineer,  New  York,  N.  Y. 

This  lecture,  partly  illustrated,  will  deal  with  the  amount  of  pollution  which  ought  not  to 
be  exceeded  in  a  public  water  supply  prior  to  its  treatment ;  means  of  measuring  such  degree  of 
pollution;  methods  available  for  and  results  accomplished  by  purification  of  such  water  supplies; 
and  the  influence  upon  the  public  health,  with  respect  to  water-born  diseases,  of  causes  other 
than  public  water  supplies. 

November  18,  1914 — "  The  Photography  and  Analysis  of  Sound  Waves." 

By  Dayton  C.  Miller,  D.Sc, 
Professor  of  Physics,  Case  School  of  Applied  Science, 

Qeveland,  Ohio. 

The  general  nature  of  sound  and  sound  waves  will  be  discussed,  and  a  detailed  explanation 
of  noise  and  tone,  and  of  pitch,  loudness,  and  tone  quality  will  be  given. 

Sound  originates  jn  either  simple  or  composite  harmonic  motions,  and  these  can  be  repre- 
sented by  suitable  curves:  a  study  of  these  curves  leads  to  the  law  of  tone  quality,  and  to  a 
dcrfinition  of  simple  and  ideal  musical  tones. 

A  method  for  obtaining  photographic  records  of  sound  waves  will  be  described,  and  various 
photograi>hs  will  be  shown. 

Fourier's  analysis  permits  a  scientific  study  of  such  records;  instruments  and  methods  for 
analyzing  and  synthesizing  harmonic  curves  will  be  described. 

By  means  of  the  Phonodeik,  "living"  sound  waves  from  the  speaker's  voice  and  from 
various  musical  instruments  will  be  projected  on  the  screen. 

The  lecture  will  be  illustrated  with  slides,  models,  and  experimental  demonstrations. 


^ 


.    I 


December  3,  1914 — "Modern  Views  on  the  Constitution  of  the  Atom.** 

By  A.  S.  Eve,  D.Sc, 
Professor  of  Physics,  McGill  University,  Montreal,  Canada. 

There  is  converging  evidence,  no  longer  merely  speculative,  enabling  us  to  form  a  concept 
tion  of  the  interior  of  an  atom.  Such  evidence  is  obtained  from  (i)  the  collisions  of  alpha  par- 
ticles with  molecules,  (2)  crystal  reflection  of  Rdntgen  and  gamma  rays,  (3)  modem  radio- 
chemistry.  The  lecture  will  deal  with  the  above,  with  the  nature  of  the  atomic  number,  and 
with  Bohr's  speculations,  using  Planck's  quantum. 

The  lecture  will  be  illustrated  by  experiments  and  lantern  slides. 
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December  lo,  19 14 — "The  Modem  Submarine  in  Naval  Warfare.' 

By  R.  H.  M.  Robin  SOX, 

Member  of  Council,  Society  of  Naval  Architects  and  Marine  Engineers; 

Managing  Director  Lake  Torpedo  Boat  Company,   Bridgeport. 

Conn.;    formerly    Naval    Constructor,    U.    S.    N. 

In  this  lecture  Mr.  Robinson  purposes  to  discuss  the  field  of  usefulness  of  the  modem  su.- 
marine;  to  show  the  present  limitations  of  its  development,  with  the  causes  for  such  limitaticr.  . 
and  to  endeavor  to  point  the  direction  which  its  future  development  will  take.  The  tactics  .: 
the  submarine  will  be  touched  upon. 

December  x6,  1914 — ''An  American  Engineer  in  China.'* 

By  William  Barclay  Parsons.  C.E.,  LL.D., 
Consulting  Engineer,  New  York,  N.  Y. 

In  this  lecture  Mr.  Parsons  will  discuss  China  as  a  field  for  engineering  deve!  r- 
menti,  transportation,  mineral  wealth,  etc.,  describing  what  has  been  done  to  date,  under  wc^' 
methods  of  law,  finance,  and  construction,  and  what  is  immediately  necessary. 

The  lecture  will  be  illustrated  both  by  lantern  slides  and  stories  of  Mr.  Parsons *s  perscr^. 
experience. 

January  7,  1915— "The  Organization,  Character  of  Personnel,  Scope  of 
Work,  and  Methods  of  Operation  and  Control  of  a  Large  Municipal 
Highway  Department." 

By  William  H.  Conn  ell. 
Chief,  Bureau  of  Highways  and  Street  Cleaning, 

Philadelphia,  Pa. 

• 

In  this  lecture  will  be  described  a  modem  highway  organization,  the  personnel  best  suiv . 
for  the  conduct  of  its  work.  A  general  outline  of  its  scope,  embracing  construction  and  n:a.r- 
tcnancc  of  highways;  laying  out  of  parks  and  parkways;  street  cleaning;  collection  of  asr.t:^ 
gurbage,  and  refuse;  sub-surface  structures  and  the  general  work  coming  under  the  jurisdict.; r. 
of  a  t)urcau  of  this  kind  will  be  given.    The  lecture  will  be  illustrated  by  lantern  slides. 


»i 


January  14,  19 15— "Modem  Steels  and  Their  Heat  Treatment' 

By  Robert  R.  Abbott,  B.S.,  E.M., 
Metallurgical  Engineer,  The  Peerless  Motor  Car  Company,  Cleveland,  Ohio. 

The  development  and  use  of  modem  alloy  steels  will  be  briefly  considered,  and  the  theor. 
underlying  the  neat  treatment  of  steels  will  be  discussed.  A  comparison  will  be  made  of  th- 
phyMical  properties  obtained  by  heat  treatment  of  different  types  of  steel  with  untreated  stetJ. 
Thi^  commercial  application  of  heat  treatment  will  also  be  considered. 

The  subject  will  be  illustrated  by  lantern  slides. 
(Joint  Meeting  with  the  American  Society  of  Mechanical  Engineers.) 

January  ao,  19 15 — "  Conditions  Affecting  the  Success  of  Main  Line  Elec- 
trification." 

By  William  S.  Murray, 
Consulting  Engineer,  New  York,  New  Haven,  and  Hartford  Railroad, 

Hartford,  Conn. 

Mr.  Murray  will  bring  out  the  essential,  capital  and  operating  differences  between  stti- 
and  riectric  traction,  and  show  from  an  economic  standpoint  where  electricity  is  justified. 
Lantern  slides  of  typical  four-  and  six-track  electrification  will  be  shown. 

(Joint  Meeting  with  the  Philadelphia  Section,  American  Institute  of  Electrical  Engineers.) 

January  a8,  1915 — "  The  Production  of  Light  by  Animals." 

By  Ulric  Dahlgrex,  Ph.D., 
Professor  of   Biolopfy,   Princeton  University,   Princeton,   N.  J. 

An  insight  Into  the  wide  distribution  of  light-producing  organisms  will  be  given  by  descn"-- 
in^s  tvi>ual  forms  from  several  of  the  lar^jer  groups  of  the  animal  kingdom.  The  anatomic^, 
and  histoloKioal  structure  of  the  liKht-producinR  organs  of  these  animals  will  be  explaint-- 
ti>K<'thfi  \Mti»  the  rtoofssory  structures;  rerk-ctors.  lenses,  and  focusing  devices,  diaphragms,  pr*-- 
teetive  uuintlei.  cohered  screens,  etc.  The  uses  of  the  light  as  mating,  protective  and  warrirr 
siMMulsi,  and  for  illuuuuutit^n  and  ornamentation  will  also  be  discussed.  Pinally,  the  chemici. 
iMu\  physical  side  of  the  subuvt  will  be  treate<l,  towjether  with  the  physiology  of  li^fhtproductirr 
the  different  tnethods  «»f  oxwTen  supply,  internal  and  external  methods  of  combustion.  T:i 
lecture  will  conclude  with  some  remarks  relating  to  a  pt>ssible  better  light  production  by  cii 

The  lecture  will  be  fully  illustrated. 
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February  4,  1915 — "  Moisture  in  Agricultural  Products.*' 

By  C.  L.  Alsberg,  Ph.D., 
Chief,   Bureau  of   Chemistry,   Department   of   Agriculture, 

Washington,  D.  C. 

Term  "  Agricultural  Products "  defined.  Quantity  of  moisture  common  to  plant  and 
animal  tissues.  Relation  of  moisture  to  usefulness.  Economic  considerations.  Effect  during 
storage  and  transportation.  Spoilage  and  its  hygienic  significance.  Industries  involved. 
Utilization  of  products  in  the  industries. 

February  11,  19 15 — "Recent  Researches  in  Electricity  at  the  Bureau  of 
Standards.'* 

By  E.  B.  Rosa,  Ph.D., 
Chief  Physicist,  Bureau  of  Standards,  Washington,  D.  C. 

In  this  lectYire  Dr.  Rosa  will  describe  some  of  the  more  important  researches  in  the  subjects 
of  electrical  standards  and  measurements  and  electrical  engineering  which  have  been  recently 
completed  or  are  now  under  way  at  the  Bureau  of  Standards. 

(Joint  Meeting  with  the  Philadelphia  Section,  American  Institute  of  Electrical  Engineers.) 

February  17,  1915 — "Sanitation  and  Accident  Prevention  in  Industry." 

By  Francis  D.  Patterson,  M.D., 

Director,  Department  of  Sanitation  and  Accident  Prevention,  Harrison 

Bros.  &  Co.,  Inc.,  J.  G.  Brill  Company,  Electric  Storage  Battery 

Company,  Philadelphia,  Pa. 

In  this  lecture,  which  will  be  illustrated  by  lantern  slides  and  moving  pictures.  Dr.  Patter- 
son will  show  the  great  impoitance  to  the  community  at  large  of  a  campaign  of  accident  preven- 
tion, which  campaign  will  show  not  only  the  mechanical  yarding  of  accident  hazards,  but  also 
the  education  of  the  worlonen  and  the  c^eneral  public  m  the  prevention  of  accidents.  The 
importance  of  general  factory  sanitation,  with  a  special  relation  to  the  prevention  of  occupational 
diseases,  will  be  emphasized. 

February  25,  1915 — **  Recent  Progress  in  the  Making  of  Photographs  in 
Color." 

By  Henry  Hess,  M.E., 
Philadelphia,  Pa. 

The  most  recent  achievements  in  the  production  of  photographs  in  color  will  be  described. 
Particular  attention  will  be  given  to  processes  requiring  very  little  skill,  thus  bringing  the  art 
of  maJdng  photographs  in  color  within  the  ability  of  the  average  amateur.  Color  photography 
as  practised  at  present  concerns  itself  with  the  production  of  transparencies,  and,  altnough  many 
attempts  have  oeen  made  to  produce  direct  viewing  color  photographs  that  could  be  mounted 
on  paper  or  cardboard  and  placed  in  an  album  or  hung  on  the  wall,  the  processes  as  heretofore 
were  complicated,  costly,  and  unreliable,  except,  possibly,  in  the  hands  of  a  few  very  highly 
skilled  individuals. 

The  subject  matter  will  be  treated  chiefly  from  the  popular  side.  Kindred  phases  of  the 
uses  of  color  photographic  processes  in  the  arts  and  sciences  generally  will  be  included,  lantern 
slides  will  be  liberally  employed  in  illustrating  and  explaining  the  underlying  laws,  phenomena, 
and  results. 

(Joint  Meeting  with  the  Photographic  Society  of  Philadelphia.) 

March  4, 1915 — "Hydraulic  Works  of  the  Panama  Canal." 

By  Carleton  E,  Davis, 
Chief,  Bureau  of  Water,  City  Hall,  Philadelphia,  Pa. 

Sanitary  science  shares  with  engrineering  skill  the  credit  for  the  successful  completion  of 
the  Panama  Canal.  The  introduction  of  water  works  and  sewers  in  the  canal  zone  and  the 
cities  of  Panama  and  Colon  was  a  necessary  step  in  the  campaign  for  the  reduction  in  the 
number  of  mosquitoes  and  the  elimination  of  malaria  and  yellow  fever. 

Cisterns,  tanks,  and  house  receptacles  for  water,  as  well  as  swamps  and  marshes,  furnished 
breeding  places  for  mos(}uitoes. 

Draining  and  ditchmg  was  required  to  remove  one  type  of  mosquito,  while  modem  water 
works  and  sewers  were  needed  to  eliminate  another. 

The  magnitude  of  the  subsequent  canal  operations  should  not  be  permitted  to  relegate  to  a 
too  subordinate  place  the  comparatively  significant  early  water  works  and  sewer  construction. 
They  were  carried  on  under  difficulties  which  justify  giving  them  a  permanent  place  in  the 
history  of  the  canal  work.  That  they  accomplished  their  purpose  successfully  is  indicated  by 
the  health  records  that  have  been  one  of  the  crowning  achievements  of  the  whole  canal. 
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March  iz,  19x5— "The  Problems  of  Long-Distance  Radio  Transmission." 

By  Louis  W.  Austin,  Ph.D., 
U.  S.  Naval  Radio-Telegraphic  Laboratory,  Washington,  D.  C 

The  paper  will  give  a  brief  rfsumi  of  the  attempts  at  transatlantic  and  other  long-distacce 
trancmission,  and  discuss  the  difficulties  due  to  the  large  attenuation,  the  limited  power  whic& 
can  be  radiated  from  aftrials  of  practicable  size,  the  difficulties  brought  about  by  the  atmospheric 
disturbances,  the  means  of  combating  them,  and  the  advantages  of  undamped  oscillatiocs 
either  from  the  Poulsen  arc  or  from  high-frequency  machines. 

(Joint  Meeting  with  the  Philadelphia  Section,  American  Institute  of  Electrical  Engineers.) 


f» 


March  17,  1915 — ''High  Temperature  Investigations.' 

By  Edwin  F.  Northrup,  Ph.D., 
Palmer  Physical  Laboratory,  Princeton,  N.  J. 

The  lecturer  will  present  a  summary  of  the  results  of  his  high-temperature  investigations, 
particularly  relating  to  electrical  conductivity  at  high  temperatures.  Some  novel  apparatus 
tor  the  production  and  measurement  of  high  temperatures  will  be  shown  in  operation  for  the 
first  time.  A  new  type  of  high-temperature  pyrometer  and  resistometer  will  also  be  shown  and 
described.  The  electrical  conduction  of  metals  in  liquid  and  vai>or  states  will  be  considered 
and  illustrated  by  experiments. 

March  25,  1915 — "  Recent  Advances  in  the  Techno-Graphic  Arts.'* 

By  Louis  Edward  Levy, 
Photo- Chemist,   President  Graphic  Arts   Company,   Philadelphia,    Pa. 

The  techno-graphic  arts  as  distinguished  from  the  graphic  arts  in  general.  The  term  used 
to  denote  those  processes  of  graphic  representation  customarily  called  the  photo-mechanicai 
reproductive  arts.  Beginnings  of  the  tecnno-graphic  arts  preceded  the  discovery  of  the  daguer- 
reotype. Fundamentals  of  the  techno-graphic  arts.  Brief  sketch  of  their  evolution.  Photo- 
lithography. Collotype.  Phototypic  processes.  Photo-electrotype,  Photo-stereotype.  Phot- 
etchings  in  relief.  Photo-intaglio  process.  The  halftone  process.  The  modem  era  of  the 
graphic  arts  begins  with  the  hailftone  process.  Recent  advances  m  its  application.  The  three- 
color  process  and  its  modifications.  The  halftone  intaglio  process.  Rotary  photogravure. 
Influence  of  the  recent  advances  of  the  techno-^aphic  arts. 

The  lecture  will  be  illustrated  by  lantern  slides  and  projections  from  opaque  surfaces. 


April  z,  1915 — ^"Modern  Theories  of  Magnetism." 

By  George  F.  Stradling,  Ph.D., 
Head  of  Science  Department,  Northeast  Manual  Training  School, 

Philadelphia,  Pa. 

The  atomistic  conception  of  magnetism  and  the  magneton  of  Pierre  Weiss.  Experimental 
determination  of  the  value  of  the  magneton.  The  theory  of  Gans.  Kamerlingh  Onnes's  ex- 
periments on  the  validity  of  Curie's  law  at  low  temperature. 

April  8,  1915— "  Rapid  Transit  Problems  in  Philadelphia." 

By  H.  H.  QuiMBY,  C.E., 
Chief  Engineer,  Department  of  City  Transit,  Philadelphia,  Pa. 

A  survey  of  the  present  and  future  needs  of  the  people  of  Philadelphia  for  an  increase  in 
facilities  for  quick  local  transit;  also  a  review  of  various  schemes  considered,  and  a  presentatiot 
of  the  plan  recommended  to  City  Councils  for  adoption,  covering  routes  of  rapid  transit  lines 
and  feeders,  method  of  financing,  character  of  service,  types  of  structures,  new  features  of  design, 
standards  of  accommodation  and  construction,  and  some  engineering  and  mechanical  problenis 
that  arise.    Fully  illustrated  by  lantern  slides. 


April  15,  1915 — "  Control  and  Protection  of  Electric  Systems." 

By  Charles  P.  Steinmetz,  M.A.,  Ph.D., 

Consulting   Engineer,    General    Electric   Company, 

Schenectady,  New  York. 

Discussion  of  different  disturbances  by  external  and  internal  causes  to  which  electrical 
systems  are  exposed,  such  as  excess  current,  excess  voltage,  abnormal  and  excessive  frequencies, 
etc.;  their  nature,  and  methods  of  their  control,  suppression  and  elimination. 

(Joint  Meeting  with  the  Philadelphia  Section.  American  Institute  of  Electrical  Engineers.) 
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April  31,  igi5 — "Smoke  as  a  Source  of  Atmospheric  Pollution." 

By  W.  F.  M.  Goss,  D.Enc, 

Dean  of  the  College  of  Engineering,  University  of  Illinois,  Urbana,  III. ;  Chief 

Engineer  of  The  Association  of  Commerce  Committee  of  Investigation  on 

Smoke  Abatement  and  Electrification  of  Railway  Terminals,  Chicago,  III. 

A  brief  accoont  of  aa  elaborate  study  of  amoke  and  of  almoipheric  poUution  in  the  city 

of  Chicaeo.  including  ao  aniUriia  of  tfao  uniDuiit  aC  fuel  consumed  in  the  leveral  different  cluaa 

heating;  oC  the  character  and  amount  of  sniolce  viawgiTom  these  different  services:  of  the  effecu 
of  a°modern  American  city  may  be  ahated.  "    '  o       e        "  ere 

April  ag,  1915 — "Mechanical  Stoking  of  Locomotives." 

By  W.  S,  Bahtholomew, 
President,  Locomotive  Stoker  Company,  Schenectady,  N.  V. 
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May  ig,  1915 — Conferring  of  The  Franklin  Hedal. 

(Name  of  Recipient  to  be  announced.) 

Address  by  Samuel  Insull,  Esq., 

Founder  of  The  Franklin  Medal  Fund, 

President,  Commonwealth  Edison  Company, 

Chicago,  III. 
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Lt.-CoL  THEO.  TURRBTTINI,  London.  England. 

Prof.  WM.  CAWTHORNE  UNWIN,  Palace  Gate  Mansions.  Kensington,  London.  England. 

Dr.  GEO.  M.  WARD,  New  York.  New  York. 

Dr.  H.  W.  WILEY,  Room  xiao,  Woodward  Building,  Washington.  D.  C. 

Lieut.  A.  B.  WYCKOFF,  131  E.  H  Street.  Ontario.  California. 

CORRESPONDING  MEMBER 
Mr.  T.  COMMBRFORD  MARTIN,  29  West  39th  Street.  New  York.  New  York. 

PERMANENT   MEMBER 
MR.  ANDREW  CARNEGIE,  9X8t  Street  and  Fifth  Avenue,  New  York.  New  York. 

"IN  MEMORIAM" 
Mr.  ISAAC  B.  THORN. 

ALPHABETICAL  LIST  OF  MEfMBERS 

ABBOTT,  ROBERT  R.,  Metallurgical  Engineer.  The  Peerless  Motor  Car  Company.  Clevelacd . 
Ohio. 

ABEL,  CHARLES,  Painting  and  Paper  Hanging,  300  Fifth  Avenue,  Haddon  Heights.  New 
Jersey. 

ACHESON,  E.  G.,  5  Chancery  Lane.  London,  W.  C,  England. 

ADAMS,  DANIEL,  Lumber  Merchant.  2940  North  Marshall  Street.  Philadelphia,  Pennsylvaoia 

ADDICKS,  WALTER  R.,  Gas  Engineer.  4  Irving  Place.  New  York.  New  York. 

ADLER,  FRANCIS  H.,  Student.  3400  Walnut  Street.  Philadelphia.  Pennsylvania. 

ADSIT,  C.  G.,  Engineer,  Georgia  Railway  &  Power  Company,  Atlanta.  Georgia. 

AKIMOFF,   NICHOLAS    W.,   Hydraulic  Engineer,   Z013   Harrison   Building,   Philadelphia. 
Pennsylvania. 

ALBERTSON,  W.  H.,  Builder,  334  North  Preston  Street,  Philadelphia,  Pennsylvania. 

ALBRECHT,  A.  C,  Manufacturer.  Lehigh  Avenue  and  American  Street,  Philadelphia,  Penn- 
sylvania. 

ALEXANDER,  H.  W.,  Jr.,  Haverford.  Pennsylvania. 

ALLAN,  ANDREW,  Jr.,  Manufacturer  of  Bearing  Metals,  486  Greenwich  Street.  New  York. 
New  York. 

ALLEBIAN,  DR.  GELLERT,  Professor  of  Chemistry,  Swarthmore  College.  Swarthmore.  Penn- 
sylvania. 

ALLEN,  C.  W.,  523  Oley  Street,  Reading,  Pennsylvania. 

ALLEN,  F.  S.,  Boiler  Inspector,  56  Prospect  Street,  Hartford,  Connecticut. 

ALLEN,  JAMES,  Brigadier  General  U.  S.  A.  (Retired),  Army  and  Navy  Club,  Washingior 
D.  C, 
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ALLEN,  WILLIAM  B.,  Clerk.  I3ix  Clorer  Street,  Philadelphia,  Pennsylvania. 

ALLEN,  WM.  N.,  Retired  Chemical  Manufacturer,  557  Church  Lane.  Germantown.  Phila- 
delphia, Pennsylvania. 

ALLI6BR,  WILLIAM  T.,  Chemical  Engineer,  Harrison  Safety  Boiler  Works,  17th  Street  and 
Allegheny  Avenue,  Philadelphia,  Pennsylvania. 

ALSBERG,  DR.  CARL  L.,  Chief,  Bureau  of  Chemistry.  United  States  Department  of  Agri- 
culture, Washington.  D.  C. 

ANDERSON,  PRANK,  Mining  Engineer,  468  lath-East  Street.  Salt  Lake  City.  Utah. 

ANDERSON,  COL.  GEO.  L.,  Electrical  Engineer,  U.  S.  A.,  Palo  Alto,  California. 

ANDREWS,  W.  S.,  Electrical  Engineer,  General  Electric  Company,  Schenectady,  New  York. 

ANGERBR,  VICTOR,  Mechanical  Engineer.  Vice-President  and  General  Manager.  Wm. 
Wharton,  Jr.,  and  Company.  Philadelphia,  Pennsylvania,  and  for  mail  Box  162,  Ridley 
Park,  Delaware  County,  Pennsylvania. 

ARGOLLO,  M.  DB  TEIVB  E.,  Civil  Engineer,  The  British  Bank  of  South  America,  Limited . 
4  Moorgate  Street.  London,  E.  C. 

ARMSTRONG,  E.  J.,  Mechanical  Engineer,  954  North  gth  Street,  Philadelphia.  Pennsylvania. 

ARMSTRONG,  THEODORE,  President.  Pennsylvania  Salt  Manufacturing  Company.  115 
Chestnut  Street.  Philadelphia,  Pennsylvania. 

ARMSTRONG,  WILLIAM  R.,  Clerk,  Powers- Weightman-Rosengarten  Company.  Philadel- 
phia, Pennsylvania. 

ARNT,  DR.  H.  V.,  Professor  of  Chemistry,  College  of  Pharmacy,  Columbia  University, 
X15  West  68th  Street,  New  York,  New  York. 

ASEF,  W.,  Research  Chemist,  135  South  49th  Street,  Philadelphia.  Pennsylvania. 

ASHBROOK,  DR«  DONALD  S.,  Chemist,  3404  Willard  Street.  Wilmington.  Delaware. 

ASUUURST.  JOHN,  Librarian.  The  Free  Library  of  Philadelphia.  13th  and  Locust  Streets. 
Philadelphia,  Pennsylvania. 

ASHMEAD,  FRANK  M.,  Civil  Engineer,  632  Brisbane  Building,  Buffalo,  New  York. 

ATKINSON,  W.  S.,  Electrical  Engineer,  Westmont,  New  Jersey. 

ATLSE,  JOSHUA  W.,  Naval  Architect,  Wm.  Cramp  &  Sons  Ship  and  Engine  Building  Com- 
pany, Philadelphia,  Pennsylvania,  and  for  matl  Riverton,  New  Jersey. 

ATLSE,  WALTER,  Civil  Engineer.  3044  N  Street.  N.  W..  Washington,  D.  C. 

ATTERBURT,  W.  W.,  Vice-President.  Pennsylvania  Railroad  Company,  Broad  Street  Station. 
Philadelphia,  Pennsylvania. 

AT  WATER,  R.  M.,  Jr.,  Consulting  Engineer.  Ladenburg.  Thalmann  &  Company,  35  Broad 
Street,  New  York,  New  York. 

AUGHT,  GEORGE,  Analytical  Chemist.  693a  Tulip  Street.  Tacony.  Philadelphia.  Pennsyl- 
vania. 

AUDENRIED,  LEWIS,  Eddystone.  Pennsylvania. 

AUSTIN,  W.  L.,  Chairman  of  the  Board,  The  Baldwin  Locomotive  Works,  500  North  Broad 
Street,  Philadelphia,  Pennsylvania. 

BACKUS,  CECIL  F.,  Chemist.  Atlas  Powdtfr  Company.  Wilmington,  Delaware. 

BAEKELAND,  DR.  L.  H.,  Research  Chemist,  Snug  Rock,  Harmony  Park,  Yonkers-on-Hudson, 
New  York. 

BAILT,  JOSHUA  L.,  Merchant.  34  South  15th  Street.  Philadelphia.  Pennsylvania. 

BAIRD,  CHARLES  O.,  307  Crozer  Building,  Philadelphia.  Pennsylvania. 

BAIRD,  HOBART  B.,  Electrical  Engineer,  The  Hagerstown  Railway  Company.  Hagerstown, 
Maryland. 

BAIRD,  JOHN  B.,  Real  Estate  Trust  Building,  Philadelphia,  Pennsylvania. 

BAIRD,  THOMAS  B.,  Villa  Nova.  Pennsylvania. 

BAKER,  FRANKLIN,  Jr.,  Manufacturer,  Wayne  Avenue  and  Hortter  Street,  Germantown, 
Philadelphia,  Pennsylvania. 

BAKER,  DR.  GEO.  FALES,  Physician.  431  Walnut  Street,  Philadelphia,  Pennsylvania. 

BAKER,  J.  B.,  Civil  Engineer,  33nd  and  Powelton  Avenue,  Philadelphia,  Pennsylvania. 

BALCH,  ALFRED  C,  Publisher.  337  South  6th  Street.  Philadelphia,  Pennsylvania. 

BALCH,  EDWIN  S.,  Lawyer,  3x1  South  15th  Street,  Philadelphia,  Pennsylvania. 

BALLANTINB,  CHAS.  M.,  Banker,  48x0  Germantown  Avenue,  Germantown,  Philadelphia, 
Pennsylvania. 

BALLENTINB,  WM.  I.,  Superintendent,  Link  Belt  Company,  31  The  Cambridge,  Penn  and 
Michigan  Streets,  Indianapolis,  Michigan. 

BALLINGER^  WALTER  F.,  Architect  and  Engineer,  12 11  Arch  Street,  Philadelphia,  Penn- 
sylvania. 

BALLS,  WILLIAM  H.,  Instructor  in  Drawing,  Southern  High  and  Manual  Training  High 
School,  Broad  and  Jackson  Streets,  Philadelphia,  Pennsylvania. 

BALTIMORE,  PROF.JEREMIAH  D.,  Teacher,  Armstrong  Technical  High  School.  505  U 
Street,  N.  W..  Washington,  D.  C. 

BANCROFT,  JOHN,  Manufacturer.  Wilmington.  Delaware. 
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BANCROFT,  J.  SELLERS,  Mechanical  Engineer,  9x7  Pine  Street.  Philadelphia,  Pennsylvanu 

BANCROFT.  SAMUEL,  Jr.,  Cotton  Manufacturer.  Rockford.  Wilmington,  Delaware. 

BANCROFT,  W.,  Lanston  Monotype  Machine  Company,  Philadelphia,  Pennsylvania. 

BANCROFT,  WILDER  D.,  Professor  of  Physical  Chemistry.  Cornell  University.  Ithaca.  New 
York,  and  for  mail  7  East  Avenue,  Ithaca.  New  York. 

BANNISTER,  J.  C,  Manager  National  Tube  Company,  Kewanee,  Illinois. 

BARKER,  FREDERICK  WM.,  Jr.,  Chemical  Engineer.  Benzol  Products  Company.  Frankfcrd. 
Philadelphia.  Pennsylvania. 

BARKER,  WHARTON,  Economist  and  Financier.  Port  Royal  Avenue.  Roxborough.  PhiU- 
delphia,  Pennsylvania. 

BARNES,  PROF.  JAMES,  care  of  Brown.  Shipley  &  Company,    laa  Pall   Mall,   Londca. 
England. 

BARNES,  JOHN  HAMPTON,  Lawyer.  Morris  Building.  1431  Chestnut  Street.  Pfailadelphii 
Pennsylvania. 

BARNETT,  EDWIN  S.,  Wheat  Starch  Manufacturer.  Mt.  Alverno,  Delaware  County.  Pecs- 
sylvania. 

BARRINGER,  D.  M.,  Geologist  and  Mineralogist.  370  Bullitt  Building,  Philadelphia.  Penr- 
sylvania. 

BARROWS,  GEORGE  S.,  Gas  Engineer.  Engineering  Department.  The  United  Gas  Improve- 
ment Company,  1401  Arch  Street.  Philadelphia,  Pennsylvania. 

BARTH,  CARL  G.,  Consulting  Engineer,  6x51  Columbia  Avenue.  Overbrook.  Philadelphu 
Pennsylvania. 

BARTOL,  GEORGE  E.,  Manufacturer  and  Corporation  President.  220  The  Bourse.  Philadel- 
phia. Pennsylvania. 

BARTOL,  H.  W.,  Chiiteau  De  Ste.  Helene.  Nice.  France. 

BARTOW,  DR.  EDWARD,  Chemist  and  Teacher,  Director,  State  Water  Survey,  UniveisiXT 
of  Illinois,  Urbana,  Illinois. 

BARWIS,  C.  W.,  Civil  Engineer.  P.  O.  Box  286.  Gallitcin.  Pennsylvania. 

BASKERVILLE,  CHARLES,  Professor  of  Chemistry,  College  of  City  of  New  York.  New  York. 
New  York. 

BATES,  ONWARD,  Civil  Engineer,  332  South  Michigan  Avenue,  Chicago,  Illinois. 

BAUGH,  DANIEL,  Manufacturer.  20  South  Delayrare  Avenue,  Philadelphia,  PennsylvanL;^. 

BEACH,  CHARLES  S.,  Designer  and  Machinist,  745  Main  Street.  Bennington.  Vermont. 

BEALB,  HORACE  A.,  Jr.,  Parkesburg,  Pennsylvania. 

BBARDSLEY,  ARTHUR,  Emeritus  Professor  of  Engineering,  Swarthmore  College.  Swarthmcre. 
Pennsylvania. 

BEATH,  E.  R.,  Lapidist  and  Jeweller,  X29  South  12th  Street,  Philadelphia.  Pennsylvania. 

BECBI,  M.  A.,  Mechanical  Engineer.  294  Greenbush  Street,  Milwaukee,  Wisconsin. 

BECKER,  IRWIN  A.,  Pharmaceutical  Chemist,  Michael  Reese  Hospital.  29th  and  GroveLar: 
Avenue.  Chicago.  Illinois. 

BEEBER,  DIMNER,  Lawyer,  705  Land  Title  Building,  Philadelphia.  Pennsylvania. 

BELFIELD,  T.  BROOM,  Manufacturer.  1905  Spring  Garden  Street.  Philadelphia.   Pennsyl- 
vania. 

BELL,  J.  SNOWDEN,  Attomey-at-law,  P.  O.  Box  629.  New  York,  New  York. 

BEMENT,  CLARENCE  S.,  3907  Spruce  Street,  Philadelphia,  Pennsylvania. 

BEMENT,  W.  P.,  743  Real  Estate  Trust  Building,  Philadelphia.  Pennsylvania. 

BENT,  STEDMAN,  Overbrook.  Pennsylvania. 

BENZON,  GEORGE  H.,  Jr.,  852  Mather  Road,  Jenkintown,  Pennsylvania. 

BERG,  ERNEST  J.,  Professor  of  Electrical  Engineering,  Union  College,  Schenectady.  New  York 

BERLINER,  EMILE,  Engineer.  1458  Columbia  Road,  Washington,  D.  C. 

BERLINER,  HERBERT  S.,  Engineer.  1458  Columbia  Road,  Washington.  D.  C. 

BBRRESFORD,  A.  W.,  Electrical  Engineer,  The  Cutter-Hammer  Manufacturing  Compacj 
Milwaukee,  Wisconsin. 

BERTOLBT,  IRA  D.,  Aniline  Color  Merchant.  58  North  Front  Street,  Philadelphia.  Pecs- 
sylvania. 

BEST,  W.  N.,  Consulting  and  Mechanical  Engineer,  xi  Broadway.  New  York,  New  York. 

BEUTER,  JACOB,  Electrician.  1732  North  26th  Street,  Philadelphia.  Pennsylvania. 

BEVERLIN,  J.  H.,  1733  North  17th  Street.  Philadelphia.  Pennsylvania. 

BIDDLB,  C.  K.,  Lawyer.  1420  Walnut  Street,  Philadelphia,  Pennsylvania. 

BIDDLE,  ELIZABETH  C,  1420  Walnut  Street.  Philadelphia.  Pennsylvania. 

BIDDLE,  JAMES  C,  Jr.,  Catholic  Priest,  Abbey  of  Gethsemani,  Trappist  P.  C.  Kentucky. 

BIDDLB,  JAMES  G.,  Importer  and  Dealer.  Scientific  Instruments.  12x1  Arch  Street.  Phui- 
delphia.  Pennsylvania. 

BIDDLB,  RICHARD,  Wanderer's  Rest,  Sewanee.  Tennessee. 
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BIDDLE,  ROBERT,  Manufacturer,  President  J.  L.  Gaumer  Company.  22nd  and  Wood  Streets, 
Pluladelphia,  Pennsylvania. 

BIDDLE,  W.  LYMAN,  Stock  Broker,  326  Walnut  Street.  Philadelphia.  Pennsylvania. 

BIERBAUM,  C.  H.,  Consulting  Engineer.  434  Prudential  Building,  Buffalo.  New  York. 

BIGELOW,  S.  LAWRENCE,  Professor  of  General  and  Physical  Chemistry.  University  of 
Michigan,  and  for  mail  1520  Hill  Street,  Ann  Arbor.  Michigan. 

BILGRAM,  HUGO,  Mechanical  Engineer.  1221  Spring  Garden  Street.  Philadelphia,  Penn- 
sylvania. 

BILLINGS,  A.  W.  K.,  Engineer,  Vice-President  and  Managing  Director.  Ebro  Irrigation  and 
Power  Company,  Limited,  and  allied  companies,  Barcelona,  Spain,  and  for  mail  Apart- 
ado,  49Z  Barcelona,  Spain. 

BILLOW,  CLAYTON  O.,  Consulting  Engineer.  1013  Ridge  Avenue.  Evanston.  Illinois. 

BINDER,  RICHARD  L.,  President  K.  &  B.  Company.  931  North  8th  Street.  Philadelphia. 
Pennsylvania. 

BINSWANGBR,  JACOB  6.,  1619  North  i6th  Street.  Philadelphia,  Pennsylvania. 

BIRKINBINE,  JOHN,  Consulting  Engineer,  Parkway  Building,  Broad  and  Cherry  Streets. 
Philaddphia,  Pennsylvania. 

BLACKMORE,  HENRY  SPENCER,  Mount  Vernon.  New  York. 

BLAIR,  A.  A.,  Analjrtical  Chemist.  406  Locust  Street,  Philadelphia.  Pennsylvania. 

BLAKELBY,  ABRAHAM  G.,  Chief  Chemist,  Philadelphia  &  Reading  Coal  and  Iron  Company , 
Pottsville,  Pennsylvania. 

BLOCK,  RAYMOND  A.,  Clerk,  2731  Cambridge  Street.  Philadelphia.  Pennsylvania. 

BODINE,  S.  T.,  President,  The  United  Gas  Improvement  Company,  140Z  Arch  Street,  Phila- 
delphia, Pennsylvania. 

BOEKEL,  J.,  Manufacturer  of  Metal  Goods,  518  Vine  Street,  Philadelphia.  Pennsylvania. 

BOERICKE,  GIDEON,  Civil  Engineer,  Primos,  Delaware  County.,  Pennsylvania. 

BOGUE,  VIRGIL  C,  Civil  and  Consulting  Engineer,  15  William  Street.  New  York,  New  York 

ROLLING,  RANDOLPH,  Chemist.  United  States  Navy  Yard.  Norfolk,  Virginia. 

BOND,  CHARLES  O.,  Manager,  Photometrical  Laboratory,  3x01  Passyunk  Avenue,  Phila- 
delphia. Pennsylvania. 

BO  NINE,  CHARLES  E.,  Consulting  Engineer,  Harrison  Building,  Philadelphia,  Pennsylvania. 

BOOTH,  HENRY  D.,  Ordnance  Engineer,  Midvale  Steel  Company,  Philadelphia,  Pennsyl- 
vania. 

BOOTH,  NEWLIN  T.,  Metallurgist,  Pennsylvania  Steel  Castings  and  Machine  Company, 
Chester.  Pennsylvania. 

BORDEN,  B.  P.,  Retired,  421  Chestnut  Street,  Philadelphia,  Pennsylvania. 

BORGNER,  CYRUS,  Manufacturer  Fire  Brick  and  Clay  Products,  234  North  23rd  Street, 
Philadelphia.  Pennsylvania. 

BORIE,  C.  L.,  Jr.,  Architect,  139  South  15th  Street,  Philadelphia.  Pennsylvania. 

BORTON,  GEORGE  W.,  Manager.  Pennsylvania  Crusher  Company.  1324  Stephen  Girard 
Building,  Philadelphia.  Pennsylvania. 

BOSTWICK,  JOHN  VAUGHAN,  Roxborough,  Philadelphia.  Pennsylvania. 

BOURNE,  GEORGE  L.,  Vice-President,  Locomotive  Superheater  Company,  30  Church  Street, 
New  York,  New  York. 

BOWEN,  SAMUEL  B.,  Paint  Manufacturer,  North  Penn  Junction,  Philadelphia,  Pennsylvania. 

BOWER,  WILLIAM  HENRY,  Manufacturing  Chemist,  29th  and  Gray's  Ferry  Road,  Phila- 
delphia, Pennsylvania. 

BRADBURY,  ROBERT  H.,  Head,  Science  Department,  Southern  High  School,  Philadelphia, 
Pennsylvania. 

BRADFORD,  J.  S.,  Mechanical  Engineer,  Midvale  Steel  Company,  and  for  mail  245  South  4Sth 
Street,  Philadelphia,  Pennsylvania. 

BRADLEY,  A.  J.,  Manufacturer,  xoz  Beekman  Street,  New  York,  New  York. 

BRADLEY,  C.  S.,  Consulting  Engineer,  41  Park  Row,  New  York,  New  York. 

BRADLEY,  FRANCIS,  Engineer,  Midvale  Steel  Company.  Philadelphia,  Pennsylvania. 

BRAINERD,  JOHN  D.,  Manager  P.  &  F.  Corbin  Company,  Philadelphia,  and  for  mail  Box 
143,  Sharon  Hill,  Pennsylvania. 

BRANNER,  J.  C,  Vice-President  and  Professor  of  Geology.  Stanford  University,  California. 

BRASSINGTON,  JOHN  W.,  Mechanical  Engineer.  The  Pusey  and  Jones  Company,  and  for 
mail  902  Van  Buren  Street.  Wilmington.  Delaware. 

BREED,  GEORGE,  Consulting  Engineer.  15x6  Commonwealth  Trust  Building.  Philadelphia, 

Pennsylvania. 
BRENDLINGER,  P.  F.,  Civil  Engineer  and  Contractor,  1009  Arcade  Building.  Philadelphia. 

Pennsylvania. 

BREWSTER,  FRANK  H^  General  Superintendent,  United  States  Rubber  Reclaiming  Works, 
and  for  mail  180  Woodbridge  Avenue,  Buffalo,  New  York. 

BRIESEN,  FRITZ  V.,  Attomey-at-law,  25  Broad  Street,  New  York,  New  York. 
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BRINLBT,  CHAS.  A..  Manufacttirer.  247  South  x6th  Street.  Philadelphia,  Pennsylvania. 

BRINTON,  HBNRY,  Machine  Builder.  3408  Bryn  Mawr  Avenue.  West  Philadelphia.  Penn- 
sylvania. 

BROCK,  JOHN  PBNN,  Lebanon.  Pennsylvania. 

BROCK,  JOHN  W.,  Attomey-at-law,  5x1  Butlitt  Building.  Philadelphia,  Pennsylvania. 

BROMLBT,  JOHN  H.,  Manufacturer,  Lehigh  Avenue  and  Front  Street.  Philadelphia,  Penn- 
sylvania. 

BROMLB7,  JOSEPH  H.,  Manufacturer.  22nd  and  Lehigh  Avenue.  Philadelphia.  Pennsyl- 
vania. 

BROOKS,  J.  CLIFFORD,  Power  Engineer.  Philadelphia  Electric  Company,  1000  Chestctit 
Street.  Philadelphia,  Pennsylvania. 

BROWN,  A.  Pm  Professor  of  Mineralogy  and  Geology.  University  of  Pennsylvania,  and  ;c» 
mail  20  East  Penn  Street.  Gerxnantown,  Philadelphia,  Pennsylvania. 

BROWN,  CAXTON,  Secretary.  Weston  Electrical  Instrument  Company.  Newark.  New  Jersey 
and  for  mail  43  Shadyside  Avenue.  Summit,  New  Jersey. 

BROWN,  HBNRT  I.,  Insurance  and  Fire  Prevention,  Independence  Inspection  Bureau.  13: 
South  Fifth  Street.  Philadelphia.  Pennsylvania. 

BROWN,  JOHN  A.,  Jr.,  Room  205.  Real  Estate  Trust  Building,  Broad  and  Chestnut  Street. 

Philadelphia,  Pennsylvania. 
BROWN,  J.  STANFORD,  Box  38.  Farview  P.  0..  Black  Hall,  Connecticut. 
BROWN,  LUCIUS  P.,  Chemist  and  Geologist,  Capitol  Annex,  Nashville.  Tennessee. 
BROWN,  RICHARD  P.,  President,   Brown  Instrument  Company,  and  for  mail 3617  Powelt-r. 

Avenue.  Philadelphia,  Pennsylvania. 
BROWN,  T.  WISTAR,  23s  Chestnut  Street,  Philadelphia,  Pennsylvania. 
BROWN,  W.  FINDLAY,  Lawyer.  807  Pennsylvania  Building.  Philadelphia,  Pennsylvania. 
BROWNSTBIN,  BENJAMIN,  Mechanical  Engineer.  EUwood  City,  Pennsylvania. 
BRUNEL,  ROGER  F.,  Associate  Professor  of  Chenlistry,  Department  of  Chemistry.  Brrr. 

Mawr  CoU^e,  Bryn  Mawr,  Pennsylvania. 
BRUNER,  FRANK  A.,  Drawing  Materials,  9x0  Filbert  Street.  Philadelphia.  Pennsylvania. 
BRUNKER,  ROBERT  J..  Banker.  Southwest  Comer  loth  and  Walnut  Streets,  Philadelphi:^, 

Pennsylvania. 
BRUSH,  CHARLES  F.,  3725  Euclid  Avenue,  Cleveland,  Ohio. 
BRYAN,  WILLIAM  B.,  Chief  Engineer,  Metropolitan  Water  Board,  Elmstead  Wood.  Chislf- 

hurst,  England. 
BUCHANAN,  C.  G.,  Manufacturing  Engineer.  90  West  Street.  New  York,  New  York. 
BUCK,  H.  W.,  Consulting  Engineer,  49  Wall  Street.  New  York,  New  York. 
BUCKLEY,  EDWARD  S.,  Jr.,  Treasurer  Real  Estate  Trust  Company,  2039  Sansom  Street 

Philadelphia,  Pennsylvania. 
BUDD,  A.  VAN  WYCKJ  in  care  of  Mr.  John  E.  Fox,  Swacthmore.  Delaware  County.  Pccr- 

sylvania. 
BUDD,  EDWARD  G.,  Machinist,  502  Westview  Street,  Germantown,  Philadelphia.  Pennsj'.- 

vania. 
BUMCKE,  DR.  GBRHARDT,  Chemist.  Messrs.  F.  S.  Walton  Co..  Orthodox  Street  and  Dela- 
ware River,  Bridesburg  P.  0.,  Philadelphia,  Pennsylvania. 

BUNNELL,  STERLING  H.,  Mechanical  Engineer.  The  Griscom-Russell  Company.  90  West 

Street,  New  York.  New  York. 
BUNTING,  C.  M.,  Comptroller,   Pennsylvania  Railroad   Company,   Broad  Street    Staticr. 

Philadelphia,  Pennsylvania. 
BURCHARD,  A.  W.,  Mechanical  Engineer.  21  Front  Street,  Schenectady,  New  York. 
BUREAU,  E.   W.,   Statuary    Molder,   southeast    corner    23rd    and   Westmoreland     Street^ 

Philadelphia,  Pennsylvania. 
BURHORN,  EDWIN,  Engineer  and  Contractor,  938  Hudson  Street,  Hoboken.  New  Jersey. 

BURK.  ALFRED  B.,  Leather  Manufacturer,  925  North  Third  Street.  Philadelphia.  Penns:.  - 

vania. 
BURKE,  M.  D.,  Room  706  Second  National  Bank  Building,  southeast  corner  Ninth  and  Mv- 

Streets,  Cincinnati.  Ohio. 

BURLEIGH,  J.  J.,  Vice-President  Public  Service  Corporation.  Merchantville,  New  Jersey. 

BURLINGAME,  LUTHER  D.,  Chief  Draftsman.  Brown  &  Sharpe  Manufacturing  Compa-:^ 
Providence,  Rhode  Island. 

BURNHAM,  GEO.,  Jr.,  Retired.  Berwyn,  Chester  County,  Pennsylvania. 

BURNHAM,  WM.,  President  Standard  Steel  Works  Company,  and  for  mail  4301  Spruce  Stree:. 

Philadelphia,  Pennsylvania. 
BURPEE,  W.  ATLEE,  Scedman.  47s  North  Fifth  Street.  Philadelphia.  Pennsylvania. 

BURSON,   HERBERT  A.,   Canadian   Crocker- Wheeler   Company,   St.   Catherines.    Ontan 
Canada.  * 
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BURTON^  THOMAS  L.,  Representative,  Westisghouse  Air  Brake  Company.  318  Westinghouse 
Building,  -Pittsbiirgh,  Pennsylvania. 

BUSH,  HAROLD  M.,  Manufacturers'  Agent.  136  East  Gay  Street.  Columbus,  Ohio. 

BUSH,  S.  P.,  Manufacturer,  The  Buckeye  Steel  Casting  Company,  Columbus.  Ohio. 

BUSHONG.  P.  W.,  Associate  Professor  of  Chemistry,  Mellon  Institute  of  Industrial  Research, 
Pittsburgh,  Pennsylvania. 

BUSSER,  FRANK  S.,  Attomey-at-law  and  Patent  Solicitor.  926  Land  Title  Building,  Phila- 
delphia, Pennsylvania. 

BUTLER,  CHARLES  N.,  Esq.,  Patent  Lawyer,  13 18  Land  Title  Building.  Philadelphia.  Penn- 
sylvania. 

BTRD,  JOHN,  Metal  Worker,  1422  Catherine  Street,  Philadelphia,  Pennsylvania. 

BYRNES,  FRANK,  Clerk,  535  West  Montgomery  Avenue,  Philadelphia,  Pennsylvania. 

CABSEN,  MRS.  F.  VON  A.,  New  Britain.  Bucks  County.  Pennsylvania. 

CAIRD,  JAMES  M.,  Chemist  and  Bacteriologist,  271  River  Street.  Troy,  New  York. 

CALDER,  JOHN,  President  International  Motor  Company,  Detroit.  Michigan. 

CALDWELL,  DR.  E.  W.,  Phjrsician.  480  Park  Avenue.  New  York.  New  York. 

CALKINS,  G.  H.,  Manager  General  Electric  Company,  loth  Floor.  Electric  Building.  BufiFalo, 
New  York. 

CALVERT,  HAROLD,  Electrical  Engineer.  Philadelphia,  Electric  Company.  1000  Chestnut 
Street.  Philadelphia,  Pennsylvania. 

CAMERON,  DR.  FRANK  K.,  Chemist,  Bureau  of  Soils,  Washington,  D.  C. 

CANBT,  WM.  W.,  Mining  and  Ranching,  Grants  Pass,  Oregon. 

CANFIELD,  FREDERICK  A.,  Mining  Engineer,  Dover.  New  Jersey. 

CAPLES,  M.  J.,  Railroad  Engineer,  Chesapeake  and  Ohio  Railway  Company.  Richmond, 
Virginia. 

CAPP,  JOHN  A.,  Mechanical  Engineer^  Z332  Union  Street,  Schenectady,  New  York. 

CAPP,  S.  BUNKER,  Capitalist.  P.  O.  Box  2054.  Philadelphia,  Pennsylvania. 

CAPPS,  CHIEF  CONSTRUCTOR  W.  L.,  U.  S.  N.,  Senior  Member  Board  on  Hull  Changes. 
412  Post  Office  Building,  Philadelphia,  Pennsylvania. 

CARNAHAN,  R.  B.,  Jr.,  2nd  Vice-President,  American  Rolling  Mill  Company,  Middletown, 
Ohio. 

CARNEGIE,  ANDREW,  pist  Street  and  Fifth  Avenue,  New  York,  New  York. 

CARNELL,  W.  C,  Chemist,  2136  North  Camac  Street,  Philadelphia,  Pennsylvania. 

CARR,  GEORGE  WENTWORTH,  Esq.,  Lawyer,  602  Bailey  Building,  Philadelphia,  Penn- 
sylvania. 

CARTER,  EDWARD  C,  Engineer,  C.  &  N.  W.  Railway,  Chicago.  Illinois. 

CARTER,  JOHN  E.,  Manufacturing  Chemist,  5356  Knox  Street.  Germantown,  Philadelphia. 
Pennsylvania. 

CARTER,  WILLIAM  T.,  Long  House,  Bryn  Mawr,  Pennsylvania. 

CARTT,  JOHN  J.,  Chief  Engineer,  American  Telephone  suid  Telegraph  Company,  15  Dey 
Street.  New  York,  New  York. 

CASSELMAN,  WM.  S.,  Counsellor-at-law,  317  Penn  Street,  Camden,  New  Jersey. 

CASTNER,  SAMUEL  J.,  Photographer,  1631  Walnut  Street,  Philadelphia,  Pennsylvania. 

CATHCART,  WM.  L.,  Mechanical  Engineer,  Chief  Engineer  Heine  Safety  Boiler  Company, 
Phoenixville,  Pennsylvania,  and  for  mail  Gywnedd  Valley,  Pennsylvania. 

CATLIN,  CHARLES  A.,  Chemist,  Z33  Hope  Street.  Providence,  Rhode  Island. 

CHAFFEE,  J.  IRWIN,  Professor  of  Mathematics  and  Resident  Manager  Webb's  Academy  and 
Home  for  Shipbuilders,  Sedgwick  Avenue  and  i88th  Street,  Kingsbridge,  New  York. 
New  York. 

CHAMBERLAIN,  C.  E.,  Engineer,  641  West  Prairie  Avenue.  Decatur,  Illinois. 

CHAMBERS,  F.  T.,  Lawyer,  7f  2  Walnut  Street,  Philadelphia,  Pennsylvania. 

CHAMBERS,  J.  HOWARD,  Machine  Builder,  3829  Powelton  Avenue,  Philadelphia,  Penn- 
sylvania. 

CHANCE,  EDWIN  M.,  Consulting  Chemist,  61  South  Pennsylvania  Avenue.  Wilkes-Barre. 
Pennsylvania. 

CHANCE,  G.  W.,  Architect.  3421  North  z8th  Street,  Philadelphia,  Pennsylvania. 

CHANDLER,  CHAS.  F.,  Emeritus  Professor  of  Chemistry,  Columbia  University,  New  York, 
New  York. 

CHANDLER,  T.  P.,  Architect,  249  South  i6th  Street,  Philadelphia,  Pennsylvania. 

CHARLTON,  RICHARD  C,  5017  Franklin  Street,  Prankford.  Philadelphia,  Pennsylvania. 

CHEETHAM,  JOSEPH  L.  E.,  Chemist,  1922  Shtmk  Avenue.  Philadelphia.  Pennsylvania. 

CHESTER,  FREDERICK  D.,  Treasurer  and  Manager,  Chester  Graphite  Company.  Chester 
Springs,  Pennsylvania.  v 

CHORPENING,  G.  B.,  Chief  Road  Commissioner.  State  of  West  Virginia,  Box  197.  Clarks- 
burg. West  Virginia. 
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CHRISTIANSON,  A.,  Chief  Engineer.  Standard  Steel  Car  Company,  and  for  mail  198  We?. 
Pearl  Street.  Butler,  Pennsylvania. 

CHRISTY,  DANIEL,  southeast  corner  2nd  and  Pine  Streets,  Philadelphia,  Pennsylvania. 

'CHURCH,  ARTHUR  L..  Mechanical  Engineer.  The  Baldwin  Locomotive  Works.  500  Xonh 
Broad  Street,  Philadelphia,  Pennsylvania. 

CLA6HORN,  CLARENCE  R.,  Mining  Engineer.  Room  47.  Northern  Pacific  Building,  TacGin£, 
Washington. 

CLAMER,  F.  J.,  Retired,  CollegeviUe,  Montgomery  County,  Pennsylvania. 

CLAMER,  G.  H.,  Manufacturer,  The  Ajax  Metal  Company.  46  Richmond  Street.  Philadelphia. 
Pennsylvania. 

CLARK,  A.  WAYNE,  Chemist  and  Bacteriologist.  Messrs.  Johnson  and  Johnson.  New  Brass- 
wick ,  New  Jersey. 

CLARK,  BEAUVOIS,  Stenton  and  Abington  Avenues.  Chestnut  Hill.  Philadelphia.  Peniis>^ 
vania. 

CLARK,  MISS  DORTHELA,  Stenton  and  Abington  Avenues,  Chestnut  Hill.  Philadelphia 
Pennsylvania.  ^ 

CLARK,  EDWARD  B.,  Journalist.  1018  Munsey  Building.  Washington,  D.  C. 

CLARK,  E.  W.,  Banker,  321  Chestnut  Street.  Philadelphia.  Pennsylvania. 

CLARK,  F.  H.,  General  Superintendent  Motive  Power.  B.  &  O.  R.  R..  Baltimore.  Maryland. 

CLARK.  FRANK  SHAW,  Civil  and  Mechanical  Engineer.  Stone  and  Webster.  147  Milk  Strc«:. 
Boston.  Massachusetts. 

CLARK,  JOSEPH  S.,  Lawyer.  Highland  Avenue.  Chestnut  Hill,  PhUadelphia.  Pennsylvania. 

CLARK,  THEOBALD  F.,  Stenton  and  Abington  Avenues.  Chestnut  Hill.  Philadelphia,  Penr> 
sylvania. 

CLARK,  WALTON,  Engineer.  Vice-President,  The  United  Gas  Improvement  Company,  ani 
for  mail  Stenton  and  Abington  Avenues,  Chestnut  Hill,  Philadelphia,  Pennsylvania. 

CLARK,  WALTON,  Jr.,  Lawyer,  Stenton  and  Abington  Avenues,  Chestnut  Hill,  Philadelphii. 
Pennsylvania. 

CLEMENT,  F.  H.,  Contractor,  Land  Title  Building,  Philadelphia,  Pennsylvania. 

CLEMENT,  LEWIS  M.,  Civil  Engineer.  Haywards.  Alameda  County.  California. 

CLERK,  DUWALD,  Consulting  Engineer  and  Patent  Expert.  S8  Lincoln's  Inn  Fields.  Londun. 
W.  C,  England. 

CLOTHIER,  ISAAC  H.,  Merchant,  Wynnewood,  Pennsylvania. 

CLOUD,  JOHN  W.,  Vice-President,  The  Westinghouse  Brake  Company,  82  York  Road,  King  s 
Cross,  London,  N.,  England. 

CLUETT,  ALBERT  E.,  Mechanical  Engineer,  P.  O.  Box  666.  Troy,  New  York. 

COCHRAN,  C.  B.,  Chemist.  514  South  High  Street.  West  Chester.  Pennsylvania. 

COES,  HAROLD  V.,  Consulting  Industrial  Engineer,  982  Beacon  Street.   Newton   Centre. 
Massachusetts. 

COFFIN,  C.  A.,  President.  General  Electric  Company.  30  Church  Street.  New  York,  New  York. 

COGSWELL,  W.  B.,  Vice-President.  The  Solvay  Process  Company.  Syracuse.  New  York. 

COLBY,  ALBERT  LADD,  Consulting  Engineer,  447  Lehigh  Street,  South  Bethlehem.  Pesa* 
sylvania. 

COLBY,  J.  ALLEN,  Bridge  Engineer,  Witherspoon  Building,  Philadelphia,  Pennsylvania. 

COLE,  F.  J.,  3  Avon  Road,  Schenectady,  New  York. 

COLLINGSWOOD,  J.  REED,  Buyer,  Pels  and  Company,  and  for  mail  511  South  41st  Street. 
Philadelphia.  Pennsylvania. 

COLLINS,  C.  R.,  Architect.  Hoge  Building.  Seattle,  Washington. 

COLLINS,  D.  J.,  Sales  Agent.  United  Gas  Improvement  Company,  140 1  Arch  Street,  Phila- 
delphia, Pennsylvania. 

COLLINS,  HENRY  H.,  Manufacturer.  226  Columbia  Avenue,  Philadelphia.  Pennsylvania. 

COLLOM,  SAMUEL  H.,  President.  Pennsylvania  Flexible  Metallic  Tubing  Company,  tjcc 
and  Powers  Lane,  Philadelphia,  Pennsylvania. 

COLTON,  SABIN  W.,  Jr.,  Banker.  Retired.  328  Chestnut  Street.  Philadelphia,  Pennsylvaria. 

COLVIN,  FRED  H.,  Editor  and  Mechanical  Engineer,  56  North  Maple  Avenue,  Bast  Orange 
New  Jersey. 

COLVIN,  HENRY  F.,  3906  Fairmount  Avenue,  Philadelphia,  Pennsylvania. 

COMEY,  ARTHUR  M.,  Chemist,  Eastern  Laboratory.  Chester,  Pennsylvania. 

CONAWAY,  JOHN  F.,  Treasurer  and  Secretary  National  Umbrella  Frame  Companj'.  joti 
and  Thompson  Streets,  Philadelphia,  Pennsylvania. 

CONDICT,  G.  H.,  Mechanical  and  Electrical  Engineer,  922  Central  Avenue,  Plainfield,  Ner 
Jersey. 

CONDON,  MORRIS  G.,  Manufacturer  of  Machines,  Z025  Hamilton  Street,  Philadelphu. 
Pennsylvania. 

CONNABLE,  FRANK  L.,  E.  I.  Du  Pont  de  Nemours  Powder  Company,  62a  Du  Pont  Building. 
Wilmington,  Delaware. 
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CONRADSON,  P.  H.,  Chief  Chemist.  Galena  Signal  Oil  Company,  Franklin.  Pennsylvania. 

CONVBRSB,  W.  A.,  Chemical  Ensrineer  and  Secretary,  Dearborn  Chemical  Compsuiy.  Mc- 
Cormick  Building,  Chicago.  Illinois. 

COOKE,  M.  L.,  Director.  Department  of  Public  Works.  2x6  City  Hall.  Philadelphia.  Penn- 
sylvania. 

COOLBY,  M.  B.,    Dean,  Department  of  Engineering.  University  of  Michigan.  Ann  Arbor, 
Michigan. 

COOPER,  HENRY,  Olive  Oil  Manufacturer.  P.  O.  Box  P.  Santa  Barbara,  California. 

COPE,  T.  JBFFERSON,  Electrical  Engineer  and  Contractor,  Manufacturer  of  Underground 
Electric  Construction  Tools,  3244  North  15th  Street.  Philadelphia,  Pennsylvania. 

COPPAGE,  B.  DENVER,  Works  Manager.  14  Willard  Street.  Wilmington.  Delaware. 

COPPA6B,  G.  L.,  Assistant  Works  Manager,  The  Pusey  &  Jones  Company,  Wilmington, 
Delaware. 

CORTHELL,  ELMER  L.,  Civil  Engineer.  North  Egremont.  Massachusetts. 

COSTSLLO,  PETER  E.,  Contractor  and  Builder.  3500  Dssston  Street.  Tacony.  Pennsylvania. 

COSTER,  EDW.  L.,  Literary  Mechanical  Engineer.  Irvington-on-the-Hudson,  New  York. 

COTTRELL,  JAMES  W.,  Hosiery  Manufacturer.  Box  302,  Hammonton,  New  Jersey. 

COWLES,  ALFRED  H.,  President.  Electric  Smelting  and  Aluminum  Company.  Sewaren,  N^w 
Jersey. 

COWPERTHWAIT,  CHARLES  T.,  Insurance.  212  South  Fourth  Street,  Philadelphia.  Penn- 
sylvania. 

COX,  J.  D.,  President.  Cleveland  Twist  Drill  Company.  Cleveland.  Ohio. 

COX,  JOHN  L.,  Mechanical  Engineer.  12x9  Locust  Street,  Philadelphia,  Pennsylvania. 

COX,  WALTER,  President.'Pennsylvania  Wire  Glass  Company.  Pennsylvania  Building,  Phila- 
delphia, Pennsylvania. 

COXE,  ECKLEY  B.,  Jr.,  1604  Locust  Street.  Philadelphia.  Pennsylvania,  and  for  mail  Drifton, 
Pennsylvania. 

CRAMP,  THEODORE  W.,  Ship  Builder,  X41X  Chestnut  Street,  Philadelphia.  Pennsylvania. 

CRANE,  R.  T.,  3rd,  Manufacturer.  836  South  Michigan  Avenue,  Chicago.  Illinois. 

CRSSSON,  CALEB,  1706  Pine  Street.  Philadelphia.  Pennsylvania. 

CRISFIELD,  J.  A.  P.,  Mechanical  Engineer,  The  United  Gas  Improvement  Company,  140X 
Arch  Street,  Philadelphia,  Pennsylvania. 

CROASDALE,  JOHN  P.,  Lawyer,  loii  Chestnut  Street,  Philadelphia,  Pennsylvania. 

CR06MAN,  J.  HERON,  Jr.,  General  Commercial  Superintendent,  The  Bell  Telephone  Com- 
pany of  Pennsylvania,  13th  and  Arch  Streets,  Philadelphia.  Pennsylvania. 

CROWELL,  CALVIN  F.,  Machinist,  237  East  Main  Street,  Moorestown,  New  Jersey. 

CROWELL,  R.  HERBERT,  237  East  Main  Street,  Moorestown.  New  Jersey. 

CULLEN,  GEORGE  S^  Insurance.  4504  Springfield  Avenue,  Philadelphia,  Pennsylvania. 

CURRAN.  G.  W.,  Secretary,  The  United  Gas  Improvement  Company,  140X  Arch  Street, 
Philadelphia.  Pennsylvania. 

CURTISS,  ELLIOTT,  Secretary.  United  States  Metallic  Packing  Company.  427  North  13th 
Street,  Philadelphia,  Pennsylvania. 

CUSHMAN,  A.  S.,  Director.  Institute  of  Industrial  Research.  19th  and  B  Streets,  N.  W., 
Waihington,  D.  C. 

CITYLER,  THOMAS  DeWITT,  Lawyer.  Arcade  Building.  Philadelphia.  Pennsylvania. 

DAILY,  FRANCIS  Z«,  Engineer,  152 1  North  17th  Street.  Philadelphia.  Pennsylvania. 

DALE,  R.  BURDBTTE,  Instructor  in  Engineering,  Engineering  Extension  Department.  Iowa 
State  College.  Ames.  Iowa,  and  for  mail  11 27  Douglas  Avenue.  Ames.  Iowa. 

DALLETT,  W.  P.,  Mechanical  and  Hydraulic  Engineer  and  Contractor  for  Pumping  Machinery, 
49  North  Seventh  Street,  Philadelphia,  Pennsylvania. 

DANNENBAUM,  HERMANN,  Manufacturer,  Vice-President,  National  Ammonia  Company, 
Frankford.  Philadelphia,  Pennsylvania. 

DARLINGTON,  STEPHEN  P.,  Manufacturer,  so  North  23rd  Street.  Philadelphia.  Pennsyl- 
vania. 

DASHIELL,  B.  J.,  Jr.,  Consulting  Engineer,  Irvington.  Baltimore,  Maryland. 

DAVIDS.  R.  W.,  Consulting  Electrical  Engineer.  632  Land  Title  Building,  Philadelphia,  Penn- 
sylvania. 

DAVIDSON,  GEO.  M.,  Chemist  and  Engineer  of  Tests,  C.  &  N.  W.  R.  R.  Company,  Chicago, 
Illinois. 

DAVIS,  CARLTON  E.,  Civil  Engineer,  Room  790.  City  Hall,  Philadelphia,  Pennsylvania. 

DAVIS,  CHARLES  H.,  South  Yarmouth,  Massachusetts. 

DAVIS,  ERNEST  H.,  Manager  Street  Railwavs  and  Electric  Light  Companies.  Lycoming 
IBdison  Company.  WilUamsport.  Pennsylvania. 

DAVIS,  JAMES  G.,  Superintendent  of  Records.  The  United  Gas  Improvement  Company, 
140  X  Arch  Street,  Philadelphia,  Pennsylvania. 
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DAVIS,  WM.  J.,  Treasurer.  McHatton  Foundry  Company.  15th  and  Washington  Aver.tit. 
Philadelphia,  Pennsylvania. 

DAVIS,  W.  WALLBY,  Superintendent  of  By-Product  Coke  Ovens.  Semet-Solvay  Cotnpar.> . 
Steelton,  Pennsylvania.  •' 

DAWBSf  JAMES  H.»  General  Superintendent  American  Pipe  and  Construction  Company 
and  for  fnail  3300  Arch  Street.  Philadelphia.  Pennsylvania. 

DAT,  CHARLES,  Engineer  and  Contractor,  Day  and  Zimmerman,  611  Chestnut  Street.  Phi'^- 

delphia.  Pennsylvania. 
DAT,  DAVID  T.,  Petroleum  Expert.  United  States  Geological  Survey,  Washington.  D.  C. 
DAT,  R.  H.,  Steel  Merchant.  419  North  and  Street.  Philadelphia,  Pennsylvania. 
DEANS,  JOHN  S.,  Chief  Engineer.  Phcenix  Bridge  Company,  Phoenixville,  Pennsylvania. 
DEEMER,  H.  M.,  Secretary  Midvale  Steel  Company.  Box  z6o6,  Philadelphia.  Pennsylvazi:^ 

DELANO^  FRED  A.,  Receiver.  The  Wabash  Railroad  Company,  1414  Transportation  Build!n^. 
Chicago,  Illinois. 

DELANT,  P.  B.,  Electrical  Engineer,  Nantucket.  Massachusetts. 

DESHER,  E.  W.,  Chemist.  134  South  54th  Street,  Philadelphia.  Pennsylvania. 

DESHONO,  HOWARD  T.,  Philadelphia  Electric  Company,  xooo  Chestnut  Street.  Philadel- 
phia, Pennsylvania. 

DEVLIN,  THOICAS,  Manufacturer  of  Hardware  and  Malleable  Iron.  3rd  Street  and  Lehifh 
Avenue,  Philadelphia,  Pennsylvania. 

DICK,  EVANS  R.,  Banker,  30  Broad  Street,  New  York.  New  York. 

DICKERSON,  EDW.  N.,  Lawyer,  141  Broadway.  New  York,  New  York. 

DICKIE,  G.  W.,  Consulting  Engineer  and  Naval  Architect,  24  California  Street.  San  Pranciscc 
California. 

:  DIDIER,  PAUL,  Principal  Assistant  Engineer.  B.  and  O.  R.  R.  Company,  N.  S.  Pittsburgh. 

y  Pennsylvania. 

DIETZ,  GUSTAV,  Manufacturer,  Lincoln  Park.  Yonkers,  New  York. 

DILKS,  WALTER  H..  8201  St.  Martins  Lane,  Philadelphia,  Pennsylvania. 

dlNVILLIERS,  EDWARD  V.,  Geologist  and  Mining  Engineer.  518  Wahiut  Street.  PhiUde:- 
I  phia,  Pennsylvania. 

DISMUKES,  COM.  D.  E.,  U.  S.  N.,  Naval  Inspector  of  Ordnance,  Cristobal,  Canal  Zone. 

DISSTON,  S.  HORACE,  Saw  Maker,  3344  North  i8th  Street,  Philadelphia,  Pennsylvania. 

DISSTON,  WILLIAM  D.,  Saw  Maker.  Chestnut  Hill.  Philadelphia.  Pennsylvania. 

DIVEN,  J.  M.,  Superintendent.  Water  Department,  47  State  Street.  Troy,  New  York. 

DIZON,  ROBERT  M.,  President,  Safety  Car  Heating  and  Lighting  Company.   2    Rectcr 
Street,  New  York.  New  York. 

DOANE.    SAMUEL.    Chief    Engineer,    National    Electric    Lamp    Association.    Nela    Park. 
Cleveland,  Ohio. 

DOBLB,  WILLIAM  A.,  President.  Abner  Doble  Company.  19th  and  Harrison  Streets.  &ir. 
Francisco,  California. 

DODE,  KERN,  Consulting  Engineer.  Morris  Building,  Philadelphia,  Pennsylvania. 

DODGE,  TAMES  M..  President  and  General  Manager.  The  J.  M.  Dodge  Company;  Chainr.az 
of  tne  Board  of  Directors,  Link  Belt  Company,  Nicetown,  Philadelphia,  PennsylvaciJ- 

DOHERTT,  HENRT  L.,  60  Wall  Street.  New  York,  New  York. 

DOLAN,  THOMAS  J.,  2107  Walnut  Street,  Philadelphia.  Pennsylvania. 

I  DONALD,  JAMES,  Naval  Architect.  17  Victoria  Street.  London.  S.  W..  England. 

'  DONALD,  WILLIAM,  Assayer  and  Chemist,  Ridgefield  Park.  New  Jersey. 

t  DONNELLY,  WM.  T.,  Consulting  Engineer,  17  Battery  Place,  Room  930.  New  York,  New 

I  York. 

}  DONOHOE,   JOHN  P.,  Vice-President  and  General   Manager.   Donohoe  Coke  Compar.7, 

J  Greensburg,  Pennsylvania. 

I  DORSMUS,  CHARLES  A..  Consulting  Chemist.  SS  West  S3rd  Street.  New  York,  New  York. 

J  DORNER,  WILLIAM  F.,  25th  Ward  Gas  Works.  Richmond  and  Tioga  Streets,  PhiladelphU. 

f  Pennsylvania. 

DOUGLASS,  JAMES.  Railroad  President.  00  John  Street.  New  York.  New  York. 

DOUTHIRT,  WALSTKIN  F.,  Secretary.  The  United  Gas  Improvement  Company,  1401  Ari 

Street,  Philadelphia.  Pennsylvania. 

DOW.  ALEX.,  President  and  General  Mana^^er,  The  Detroit  Edison  Company,  and  for  m4:l 
50  Garfield  Avenue,  Detroit.   Michinan. 

DOW,  HERBERT  H..  General  Manager.  The  Dow  Chemical  Company.  Midland.  Michigan. 

DOWNES,  FREDERICK  A.,  Underwriter  and  Engineer.  9^5  Chestnut  Street,  Philadelphi 

Pennsylvania. 

DOYLE,  WM,  J.,  Contractor  and  BuiUler,  15 10  Sansom  Street,  Philadelphia.  Pennsylvania. 

DREZEL,  JOHN  R..  11-'  Orexel  BuiUling.  Philadelphia.  Pennsylvania. 

DRINKER,  HENRT  S.,  President,  Lehigh  University.  South  Bethlehem,  Pennsylvania. 
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D0BOIS,  A.  J.,  Professor  of  Civil  Engineering,  Sheffield  Scientific  School,  Yaile  University. 
New  Haven,  Connecticut. 

D0BOIS,  MARY  C,  1733  Pine  Street,  Philadelphia,  Pennsylvania. 

D0BOIS,  WILLIAM  L..  Chairman  of  Board.  Philadelphia  Trust,  Safe  Deposit  and  Insurance 
Company,  415  Chestnut  Street.  Philadelphia,  Pennsylvania. 

D0BOIS,  WM.  P;,  1733  Pine  Street,  Philadelphia.  Pennsylvania. 

DUBOSQUB,  F.  L.,  Assistant  Engineer,  Floating  Equipment,  Pennsylvania  Station.  New  York. 
New  York. 

DUDLEY,  W.  L.,  Professor  of  Chemistry,  Vanderbilt  University,  Nashville,  Tennessee. 

DUNCAN,  J.  S.,  Inventor  and  Engineer.  90X  West  Van  Buren  Street.  Chicago.  Illinois. 

DUNCAN,  LOUIS,  Consulting  Engineer,  so  Church  Street.  New  York.  New  York. 

DUNCAN.   THOBCAS,    President,    Duncan   Electric    Manufacturing   Company,   Lafayette. 
Indiana. 

DUNDORE,  CHARLES  R.,  8205  Seminole  Avenue,  Philadelphia.  Pennsylvania. 

DUNN.  GANO,  Vice-President,  J.  G.  White  Company,  and  for  mail  in  West  58th    Street, 
New  York.  New  York. 

DU  PONT,  COLEMAN.  27  Pine  Street.  New  York,  New  York. 

DU  PONT,  IRENEE,  Assistant  to  General  Manager.  E.   I.  du  Pont  de  Nemours  Powder 
Company,  Wilmington,  Delaware. 

DU  PONT,  PIERRE  S.,  Treasurer,  E.  I.  du  Pont  de  Nemours  Powder  Company,  Wilmington, 
Delaware. 

DURBAN,  THOMAS  E.,  General  Manager.  Erie  City  Iron  Works.  Erie.  Pennsylvania. 

DURYEA,  EDWIN,  Jr.,  Civil  Engineer,  1318  Humboldt  Bank  Building,  San  Francisco,  Cali- 
fornia. 

EARLE,  MORRIS,  Scientific  Apparatus,  918  Chestnut  Street,  Philadelphia,  Pennsylvania. 

EARNSHAW,  WARNER  G.,  Harrison  Building.  Philadelphia,  Pennsylvania 

EASBY,  WILLIAM,  Jr.,  Professor  of  Municipal  Engineering,  University  of  Pennsylvania, 
and  for  mail  Media.  Pennsylvania. 

EASTWICK,  J,  H.,  Retired,  The  Montevista,  63rd  and  Oxford  Streets.  Philadelphia,  Penn- 
sylvania. 

EATON,  JOHN  P.,  Bookkeeper,  Wm.  H.  Horstmann  Company,  5th  and   Cherry  Streets, 
Philadelphia,  Pennsylvania. 

EAVENSON,  HOWARD  N.,  Chief  Engineer,  United  States  Coal  and  Coke  Company,  Gary, 
West  Virginia. 

EBERT,  MORRIS,  Importer,  119  South  4th  Street,  Philadelphia,  Pennsylvania. 

ECKERT,  SAMUEL  BALTZ,  Oil  Refiner.  Devon,  Chester  County.  Pennsylvania. 

EDGAR,  C.  L.,  President  and  General  Manager,  Edison  Electric  Illuminating  Company,  70 
State  Street.  Boston,  Massachusetts. 

EDGERTON,  ARTHUR  D.,  Box  377,  Marshfield.  Oregon. 

EDISON,  THOMAS  A.,  Inventor,  Orange,  New  Jersey. 

EDMONDS,  G.  W.,  Coal  Dealer.  IS43  North  33rd  Street,  Philadelphia,  Pennsylvania. 

EDWARDS,  REAR  ADMIRAL  J.  R.,  U.  S.  N.,  President  Board  of  Inspection  for  Shore  Station, 
Navy  Department.  Washington,  D.  C. 

EGLINg,  ^*  ^*  ^•*  Vice-President  and  Chief  Engineer,  Philadelphia  Electric  Company,  1000 
Chestnut  Street,  Philadelphia,  Pennsylvania. 

EHRET,  C.  D.,  Patent  Lawyer,  691 1  Clearview  Street,  Mount  Airy,  Philadelphia,  Pennsylvania. 

EICHENGREEN,  LEON  B.,  Engineer.  Counties  Gas  and  Electric  Company,  Ardmore,  Penn- 
sylvania. 

EISENLOHR,  LOUIS  H.,  Cigar  Manufacturer,  940  Market  Street,  Philadelphia,  Pennsylvania. 

ELDRED,  BYRON  E.,  Mechanical  Engineer,  z8  East  41st  Street.  New  York.  New  York. 

ELFRETH,  WILLIAM  HENRY,  Lawyer,  11 15  Stephen  Girard  Building,  Philadelphia,  Penn- 
sylvania. 

ELKINS,  G.  W.,  Land  Title  Building,  Philadelphia,  Pennsylvania. 

ELLIOT.  A.  H.,  American  Brake  Shoe  and  Foundry  Company,  1335  Real  Estate  Trust  Building, 
Pniladelphia,  Pennsylvania. 

ELLIOT,  EDWINj  Foundry  Superintendent,  5 lis  Pulaski  Avenue,  Germantown,  Philadelphia, 
Pennsylvania. 

ELLIS,  CARLETON,  Research  Chemist,  92  Greenwood  Avenue,  Montclair,  New  Jersey. 

ELLIS,  HALCOLM,  Superintendent,  Ellis  Adding  Typewriter  Company.  Newark,  New  Jersey. 

ELLIS,  W.  S.,  Attomey-at-law,  Pox  Hill  Farm,  Bryn  Mawr  P.  O.,  Pennsylvania. 

ELY,  THEODORE  N.,  Retired,  Bryn  Mawr,  Pennsylvania. 

EMERSON,  HARRINGTON,  Efficiency  Engineer,  Room  1522.  Hudson  Terminal  Building,  30 
Church  Street,  New  York.  New  York. 

EMERY,  A.  H.,  Inventor  and  Manufacturer,  Glenbrook,  Connecticut. 

EMRIE,  ALMON,  Superintendent,  Link  Belt  Engineering  Company,  Chicago,  Illinois. 
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!  BNGBLHARDt  CHARLES,  Merchant.  Hudson  Terminal  Building,.  New  York.  New  York. 

t  BPPBLSHBIMER,  DANIBL,  Jr.,  Mechanical  Engineer.  419  Broadway,  Middletown.  New  York 

EHART,  W.  H.,  Manufacturing  Chemist.  Charles  Pfiser  and  Company.  81  Maiden  Lane.  NVv 
York.  New  York. 

EVANS,  O.  B.,  Mechanical  Engineer,  The  United  Gas  Improvement  Company.   140 1  Arch 
Street,  Philadelphia,  Pennsylvania. 

I  BVANS,  POWELL,  517  Arch  Street,  Philadelphia,  Pennsylvania. 

:  EVELAND,  P.  WI WSOR,  Westinghouse.  Church,  Kerr  and  Company.  37  Wall  Street,  New  YorL 

•  New  York. 

t  EVELAND,  S.  S.,  Manufacturer.  Bryn  Mawr,  Pennsylvania. 

*  ETANSON,  J.  EDWARD,  316  Friends  Avenue.  Camden,  New  Jersey. 

I  BTNON,  THOMAS  M.,  President.  Eynon-Evans  Manufacturing  Company,  15th  and  Clearf.tld 

^  Streets,  Philadelphia.  Pennsylvania. 

I  FAHRIG,  BRNST,  Mining  Engineer,   307  South   Metropolitan  Avenue,  Atlantic  City.  New 

Jersey. 

■  FAIRCHILD,  S.  B.,  Jr.,  Civil  and  Mining  Engineer.  Land  Title  Building.  Philadelphia.  Penr- 

'  sylvania. 

I  FALKENAU,  ARTHUR,  Industrial  Engineer,  911  Park  Avenue,  New  York.  New  York. 

J'  FARNUM,  WILLIAM  C,  Mechanical  Engineer,  3  Central  Street,  Winchendon,  Massachustrt'-. 
FARRAND,  DUDLEY,  Newark.  New  Jersey. 

■  FAUGHT,  L.  ASHLEY,  Dentist.  1430  Spruce  Street.  Philadelphia.  Pennsylvania. 

\  FEARON,  CHARLES,  Banker.  333  Chestnut  Street.  Philadelphia,  Pennsylvania. 

I  FEBIGBR,  MRS.  C.  C,  3421  Powelton  Avenue.  Philadelphia,  Pennsylvania. 

i  FELDMANN,  M.  B.,  Mechanical  Engineer,  American  Gas  and  Electric  Company.  30  Churu^ 

,  Street.  New  York,  New  York. 

t  FELLOWS,  B.  R.,  Manager,  The  Fellows  Gear  Shaper  Company,  Springfield.  Vermont. 

I  FELS,  MAURICE,  4305  Spruce  Street,  Philadelphia.  Pennsylvania. 

I  FELS,  SAMUEL  S.,  Soap  Manufacturer.  73rd  and  Woodland  Avenue.  West  Philadelphia. 

4  Pennsylvania. 

I  FELTON,  E.  C,  President,  Pennsylvania  Steel  Company.  Philadelphia,  and  for  mail  Havtr- 

'  ford,  Pennsylvania. 

I  FELTON,  JOHN  G.,  S7  First  Avenue.  Glovers ville.  New  York. 

I  FELTON,  SAMUEL  M.,  Railroad  President.  ii3i  Peoples  Gas  Building.  Chicago.  Illinois. 

FENTON,  J.  H.,  Hat  Manufacturer.  407  North  3nd  Street.  Philadelphia.  Pennsylvania. 

t  FERGUSON,   LOUIS   A.,   Electrical   Engineer   and   Vice-President.    Commonwealth    Ediv." 

Company,  and  for  mail  1401  Davis  Street,  Evanston,  Illinois. 

FBRGUSON,  WALTER  B.,  418  West  Chelten  Avenue.  Geimantown,  Philadelphia.  Pennvv!- 
I  vnnia. 

I  FBRNALD,  R.  H.,  Consulting  Engineer.  United  States  Bureau  of  Mines,  and  Whitney  ProfevN. : 

■  of  Dynamical  Ennineering,  University  of  Pennsylvania,  Philadelphia,  Pennsylvania 

I  FIRMAN,  LEO  D.,    Assistant  Chief.  Electrical  Bureau  of  Philadelphia,  and  for  mail  5903  Cat- 

I  pcnlcr  Street,  Philadelphia.  Pennsylvania. 

!  FIRMSTONB,  FRANK,  Easton.  Pennsylvania. 

I  FIRTH,  W.  E.,  Safety  Engineer.  Midvale  Steel  Company.  P.  O.  Box.  1606.  Philadelphia.  Penr- 

sylvania. 

i  FISH,  CHARLES  H.,  Mechanical  Engineer,  P.  O.  Box  1593.  Boston,  Massachusetts. 

■.  FISHER,  E.  C,  Vicr-Pnsidfnt  and  General  Manager.  The  Wilkes  Boiler  Company,  and  :*.-' 

I  •  WiJi7  .i<»8  North  JeffcrsDO  Avenue.  Saginaw,  Slichigan. 

I  FISHER,  THOMAS.  (»er>rral   Man.iger.  Berw-ind  White  Coal  Mining  Company,  iioo  Coir. 

J  nuTiial  Tru.st  Building,  Philadelphia,  Pennsylvania. 

I  FITTS,  J.  LOGAN,  Methaniial  Engineer  and  Factory  Manager.  Warren  Webster  and  (\.n:- 

I  l>iinv,  l*atnden.  New  Jersev. 

f  FITZGERALD,  FRANCIS  A.  J.,  Consulting  Engineer.  The  Fitzgerald  Laboratories,  Xian^ir- 

I  Falls,  New  York. 

FLAHERTY,  R,  H.,  o  Toronto  Street.  Toronto.  Ontario.  Canada. 

FLANAGAN,  CHARLES  L.,  Postmuster.  Riverton,  New  Jersey. 

FLANAGAN,  LOUIS  A.,  Mcehanieal  and  Electrical  Engineer,  Riverton,  New  Jersey. 

FLANDERS.  I,.  H.,  Mech.niical  and  Klectrical  Engineer.  Electric  Storage  Battery  Comp.'tr-.. 

IMuladrlphm.  Peimsylvanui. 

FLANDKRS,  RALPH  B.,  Kngineer  and  Shop  Manager.  Jones  and  Lamson  Machine  Compa'-,'. 

Si>i  iiigfieM,  X'ennotit. 

FLRISIIKR,  B.  W.,  Manufaeturer.  jmu  Green  Street.  Philadelphia.  Pennsylvania. 

FOKHSTKRLINO,  H..  See.nul  Vu-e  President.  Roessler  and  HassKicher  Chemical  Compare. 
I'eith   .\ml»ov,   Ntw  .leisry. 

FOOTK,  ARTHUR  DB  WINT,  Civil  Kngineer.  North  Star  Mines,  Grass  Valley.  Californ. 
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FORBES,  GBORQB,  Electrical  Engineer.  No.  ii  Little  College  Strt 

London,  England. 
FORD,  BRUCE.  Engineer.  15  Su 
FORD,  FRAITE  R.,  Consutting  E 

New  York. 
FORREST,  C.  n..  Chemical  Eng 
FORSTALL,  WALTOW,  Gas  En, 

Street.  PhiladelptiiB.  Penn 
POR5TSR,  WM.  H.,  Merchant. 
POSTER,  CHARLES  B.,  Beq.,  L 

FOWLBR,  C.  E..  Wholeaale  Pure 
FOWLER,  FRAKCIS. 
FRAIBY,  JOSEPH  C,  Lawyer, 
FRANKLIN,  BENJAMIN,  Civil 

phia.  Pennsylvania. 
FRANKLIN,  W.  S.,  Frofesior  of  Physics.  Lehigh  Universit 
FRAZER,  PER5IFOR,  Jr.,  Shipbuilder.  giS  Spruce  Street. 
FRAZIBR,  GBORQB  H.,  Bankei.  P.  O.  Box  i6jo.  Philade 
FRAZIEB,  W.  W.,  150  South  iSth  Street.  Philadelphia.  Pe 
FRAZIBR,  W.  v.,  Jr.,  3131  Spruce  Street,  Philadelphia.  F 
FREEUAN,  HAROLD  A.,  Retired.  St.  Davids.  Pennsylva 
FRBBHAH.  J.  STUART,  Pateot  Uwyer,  14IB  Chestnut  SI 
PRBNCB,  HOWARD  B.,  Manufacturer.  York  Avenue  a 

FRETZ,  E.  S-,  Manufacturer,  The  Light  Manufacluring  and  Foundry  Company,  Pot 

Pennaylvania. 
PRUTCHEY,  CHARLBS,  Superintendent,  IngerBQll-Rand  Company.  PhiUipsburg.  -Vew 
PRY,  ANN  W.,  S413  JeSer^on  Street.  Geimantottn.  Philadelphia,  Pennaylvania. 
FRYER,  GEO.  O.,  Mechanical  Engineer.  303  Onondaga  Avenue.  Syracuce.  New  York. 
FDODET,  HOWARD,  160  BulUtC  Building.  Philadelphia.  Pennaylvania. 
PULLER,  ALLEIT  J.,  General  Superintendent,  Bureau  o(  Water,  Philadelphia.  aK<J  / 

3401  Baring  Street,  Philadelphia.  Pennaylvania. 
FltLLER,  GEO   W.,  Consulting  Engineer.  170  Broadway.  New  York,  New  York, 
PULLERTON,  SPBNCER,  Engineer  and   Machinist,  104  South  dind  Street.  Philat 

Pennsylvania. 
FOLMOti.  J.  H.,  Penniylvania  Railroad  Company,  Pottsville.  Penniylvania. 
FDLWEILER,  W.  H  ,  Engineer,  nad  North  Broad  Street.  Philadelphia.  Pennsylvania. 
FUNK,  N.  E.,  Electrical  Engineer.  J113  Kingaesaing  Avenue.  Philadelphia.  Pennsylvari 
FURNBSS,  H.  H.,  Jr.,  Literature.  701  Stephen  Girard  Building,  Philadelphia,  Penni) 
PtFRNBSS,  RADCLYFFB,  Research  Engineer,  Midvale  Steel  Company,  Philadelphia 

sylvania. 
GALVIN,  C.  B.,  Civil  Engineer,  Comwall-on-Hudson.  New  York. 
GARDNER,  HBRRY  A.,  Chemical  Engineer,  Assistant  Director.  The  Institute  of  In< 

Research,  Washington,  D.  C. 
GARRELS,  W.  L.,  Coniulting  Engineer.  45ji  West  Pine  Buulevard,  St.  Louis.  Missouri 
GARTLEY,  WM,  H.,  Engineer  of  Ga<  Manufacture.  The  United  Gas  Improvement  Coj 
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GAYLBY,  JAMES,  Iron  and  Steel  Open 
GAZZAH,  J.  M.,  Lawyer,  lbs  South  ig 

tincinnali.  Ohio.'" 
GBIST,  C.  H.,  Land  Title  Building,  Phi 
GERHARD,  WH.  PAUL,  Consulting  S 

Building,  Room  iilj,  -New  York, 
GEST,  ALEXANDER  P.,  Civil  Engineer 
GEST,  WM.  P.,  Vice-President.  Pidelil 

Pennsylvania. 
GPRORER.  ALBERT  H.,  Designing  D 

New  York. 
GHERABDI,  B.,  Electrical  Engineer.  . 
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JOSEPH  B^  Laboratoiy  Assistant,  University  of  Pennsylvania,  and  for  mail  xs-zS 
Gksvood  Avenue,  Philaddpnia,  Pennsylvania. 

B^  Mantifacttmng  Chemist.  Pennsylvania  Salt  Manufacturing  Company.  Greea- 
vich  Point.  Philadelphia,  Pennsylvania. 

ALVSBD  W.,  Chief  Mechanical  Engineer.  The  Pennsylvania  Railroad   Company. 
Iroad  Street  Station,  Philadelphia.  Pennsylvania. 

i,  WEBB  L.,  77X7  Coles  Avenue.  Chicago,  Illinois. 

GIBSOlf,  JOHB  J>»  District  Manager.  Westinghouse  Electric  and  Manufacturing  Company, 
North  American  Building,  Philadelphia,  Pennsylvania. 

GIUHEBTH,  FRANK  B.,  Contracting  Engineer.  7X  Brown  Street.  Providence.  Rhode  Island. 

GILLM OB,  LIEUT.  R.  E.,  Electrical  Engineer.  Sperry  Gyroscope  Company,  New  York.  Xev 
York,  and  jar  mail  57  Victoria  Street,  London,  England. 

GILPIlf,  F.  H.,  Gas  Engineer,  3101  Passyunk  Avenue,  Philadelphia.  Pennsylvania. 

GILPIlf,  RICHARD,  Consulting  Engineer,  505  Chestnut  Street,  Philadelphia.  Pennsylvania. 

GLOVER,  HENRT,  Chemical  Manufacturer,  6445  Emlen  Street,  Germantown,  Philadelphia, 
Pennsylvania. 

GOBRBCHT-DARRACH,  CHAS.,  Consulting  Engineer,  5325  Willows  Avenue.  Philadelphia, 
Pennsylvania. 

GODFREY,  LINCOLN,  Merchant.  248  The  Bourse.  Philadelphia,  Pennsylvania. 

GOLDSCHMIDT,  HANS,  Essen-Ruhr,  Germany. 

GOLDSCHMIDT,  V.,  Professor.  Heidelberg  University,  and  for  mail  Gaisberg  Strasse  9* 
Heidelberg,  Germany. 

GOLDSMITH,  Dr.  S.,  Chemist,  658  North  loth  Street,  Philadelphia,  Pennsylvania. 

GOLDSMITH,  EDWIN   M.,    Manufacturer,   Friedberger-Aaron    Manufacturing    Company, 
Logan  Station,  Philadelphia,  Pennsylvania. 

GOODSPEED,  ARTHUR  W.,  Professor  of  Physics,  University  of  Pennsylvania.  Philadelphia, 
Pennsylvania. 

GORTON,  J.  C,  Superintendent,  Harris  Automatic  Press  Company,  Niles,  Ohio,  and  for  mail 
210  Olive  Street,  Wan  en,  Ohio. 

GOSSLBR,  P.  G.,  A.  B.  Leach  &  Company,  149  Broadway,  New  York.  New  York. 

GOTWALS,  EDWIN  P.,  Draftsman,  335  North  Broad  Street,  Lansdale.  Pennsylvania. 

GOULD,  N.  J.,  Manufacturer.  President  the  Goulds  Manufacturing  Company,  Seneca  Palls. 
New  York. 

GRAHAM,  JOHN,  Jr.,  Architect.  32  Summit  Street.  Chestnut  Hill.  Philadelphia,  Pennsyl- 
vania. 

GRAHAM,  W.  M.,  Bookkeeper,  24th  and  Vine  Streets,  Philadelphia,  Pennsylvania. 

GRANBERY,  J.  H.,  Civil  Engineer,  148  West  nth  Street,  New  York.  New  York. 

GREBLE,  EDWIN,  Jr.,  X708  Chestnut  Street.  Philadelphia,  Pennsylvania. 

GREEN,  GEO.  ROSS,  Philadelphia  Electric  Company,  looo  Chestnut  Street.  Philadelphia. 
Pennsylvania. 

GREENE,  A.  M.,  Jr.,  Professor  of  Mechanical  Engineering,  Rensselaer  Polytechnic  Institute. 
•-»        New  York,  New  York. 

GREENE,  WM.  H.,  Manufacturer.  i6th  and  Arch  Streets.  Philadelphia.  Pennsylvania. 

GREENWOOD,  RICHARD,  Student.  4647  Leiper  Street.  Prankford.  Pennsylvania. 

GREENWOOD,  T.  T.,  Experimental  Engineer,  General  Electric  Company,  East  Templetoc. 
Massachusetts. 

GREINBR,  J.  E.,  Fidelity  Building,  Baltimore,  Maryland. 

GRBUL,  W.  HERMAN,  Mechanical  Engineer,  xith  Avenue  and  26th  Street,  New  York,  New 
York. 

GREVEMEYER,  GEORGE  A.,  122  South  X3th  Street,  Philadelphia.  Pennsylvania. 

GRIBBEL,  JOHN,  Gas  Meter  Manufacturer,  15 13  Race  Street,  Philadelphia,  Pennsylvania. 

GRIBBSL,  W.  GRIFFITH,  Gas  Meter  Manufacturer,  15 13  Race  Street,  Philadelphia,  Penn- 
sylvania. 

GRIFFIN,  MARTIN  L.,  Chemist,  The  Oxford  Paper  Company.  Rumford,  Maine. 

GRIFFITH,  WM.,  Mining  Engineer  and  Geologist,  Coal  Exchange.  Scranton,  Pennsylvania. 

GRIGGS,  W.  O.,  Physician,  509  Franklin  Street,  Philadelphia.  Pennsylvania. 

GRISCOM,  RODMAN  E.,  Banker.  231  Land  Title  Building.  Philadelphia.  Pennsylvania. 

GRISSINGER,  ELWOOD,  Consulting  Electrical  and  Mechanical  Engineer.  924  White  Build- 
ing. Buffalo,  New  York. 

GUBSLMAN,  FREDERICK  J.,  Mechanical  Engineer,  47  West  34th  Street,  New  York.  New 

York. 

GUDEMAN,  EDWARD,   Consulting   Scientific    Expert.   903-4   Postal   Telegraph    Building. 
Chicago.  Illinois. 

GUTEKUNST,  F.,  Photographer.  712  Arch  Street.  Philadelphia.  Pennsylvania. 

GUTHRIE,  BAYARD,  Superintendent.  Crucible  Steel  Company  of  America,  3Sth  Street  and 
A.  V.  R.  R.,  Pittsburgh,  Pennsylvania. 
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HADFIELD,  SIR  ROBERT  A.,  F.R.S.,  22  Carlton  House  Terrace,  London,  S.  W.,  England. 

HADLEY,  A.  N.,  Expert  Mechanical  Engineer,  Box  313,  Indianapolis,  Indiana. 

HAINES,  CASPAR  WISTAR,  Civil  Engineer,  Mexican  Vice-Consul,  Cheltenham.  Mont- 
gomery County,  Pennsylvania. 

HAINES,  REUBEN,  Retired.  Haines  Street  Bast  of  Chew.  Germantown.  Philadelphia.  Penn- 
sylvania. 

HAINES,  ROBERT  B.^r.,  Manufacturer  of  Rolling  Mill  Gauges  and  Haines'  Automatic 
Micrometer.  156  West  School  Lane.  Germantown.  Philadelphia,  Pennsylvania. 

HAINES,  W.  A.,  Manufacturer  of  Fancy  Leather  Goods,  17 12  Green  Street,  Philadelphia, 
Pennsylvania. 

HAINES,  WILLIAM  J.,  Real  Estate  and  Insurance,  loii  Chestnut  Street.  Philadelphia, 
Pennsylvania. 

HALBERSTADT.  BAIRD,  Consulting  Engineer  and  Geologist,  Morris  Building.  Pottsville, 
Pennsylvania. 

HALDEMAN,  HORACE,  Second  Vice-President,  Pulaski  Iron  Company,  zoo8  Real  Estate 
Trust  Building,  Philadelphia,  Pennsylvania. 

HALE,  HENRY  S.,  1510  North  Broad  Street.  Philadelphia.  Pennsylvania. 

HALL,  CHARLES  M..  Vice-President,  Aluminum  Company  of  America,  131  Buffalo  Avenue, 
Niagara  Falls,  New  York. 

HALL,  CLARENCE  A.,  Chemical  Engineer,  167  West  Durham  Street,  Mt.  Airy.  Philadelphia. 
Pennsylvania. 

HALL,  GEORGE  R.,  President  and  General  Manager,  National  Electric  Sign  Company.  Hotel 
Grand,  31st  and  Broadway,  New  York,  New  York. 

HALL,  CAPTAIN  R.  T.,  U.  S.  N.,  Wm.  Cramp  &  Sons  Ship  and  Engine  Building  Company. 
Philadelphia,  Pennsylvania. 

HALLOWELL,  J.  WALLACE,. Fruit,  113  South  Broad  Street,  Philadelphia.  Pennsylvania. 

HALSEY,  WILLIAM  B.,  Electrical  Engineer,  27  Fairview  Place,  Brooklyn.  New  York. 

HAMMER,  EDWIN  W.,  Consulting  Engineer,  SS  John  Street,  New  York,  New  York. 

HAMMER,  WILLIAM  J.,  Consulting  Electrical  Engineer.  153  West  46th  Street.  New  York. 
New  York. 

HAND,  JOHN  L.,  Nautical  Instruments,  Compass  Adjuster,  222  Walnut  Street.  Philadelphia, 
Pennsylvania. 

HANTHORN,  JOS.  R.,  Mechanical  Engineer,  4135  Girard  Avenue,  Philadelphia.  Pennsyl- 
vania. 

HARRIS,  C.  M.,  Railroad  Operation,  The  Washington  Terminal  Company,  Motive  Power 
Department.  Washington,  D.  C. 

HARRIS,  FRANKLIN  M.,  Mason  Builder,  1820  Wylie  Street,  Philadelphia,  Pennsylvania. 

HARRIS,  JOHN  McARTHUR,  Architect,  1063  Drexel  Building.  Philadelphia,  Pennsylvania. 

HARRISON,  ALFRED  C,  Retired  Manufacturer.  Room  660.  Drexel  Building.  Philadelphia. 
Pennsylvania. 

HARRISON,  CHARLES  C,  Retired,  400  Chestnut  Street,  Philadelphia.  Pennsylvania. 

HARRISON,  G.  L.,  1704  Locust  Street,  Philadelphia,  Pennsylvania. 

HARRISON,  J.  KEARSLEY  M.,  Investigating  Engineer  for  Banking  Houses,  The  Tudor, 
Beacon  and  Joy  Streets,  Boston,  Massachusetts. 

HARRISON,  MITCHELL,  Financier,  1128  i6th  Street,  Washington,  D.  C. 

HARRISON,  THOMAS  SKELTON,  Retired  Manufacturer,  1520  Locust  Street,  Philadelphia. 
Pennsylvania. 

HARRISON,  W.  W.,  Merchant,  119  North  nth  Street,  Philadelphia,  Pennsylvania. 
HART,  EDWARD,  Professor  of  Chemistry.  Lafayette  College,  Easton,  Pennsylvania. 
HARTLEY,  HENRY  J  ,  Mechanical  Engineer,  1624  Oxford  Street.  Philadelphia,  Pennsylvania. 

HARTNESS,  JAMES,  Manufacturer.  President.  Jones  and  Lamson  Machine  Company. 
Springfield,  Vermont. 

HARTSHORNE,  JOS.,  Consulting  Metallurgical  Engineer.  548  High  Street,  Pottstown, 
Pennsylvania, 

HARTUNG,  ADOLPH,  Paper  Merchant.  26  South  Marshall  Street.  Philadelphia,  Pennsyl- 
vania. 

HARVEY,  WILLIAM  S.,  100  Broadway.  New  York.  New  York. 

HASCHKA,  FRED.  T.,  Watchmaker.  Tiffany  and  Company.  37th  Street  and  sth  Avenue. 
and  for  mail  129  West  69th  Street.  New  York,  New  York. 

HASSLACHER,  JACOB,  President,  The  Roessler  and  Hasslacher  Chemical  Company.  100 
William  Street,  New  York.  New  York. 

HATHAWAY,  H.  K.,  Consulting  Engineer,  Vice-President,  Tabor  Manafacturing  Company. 

Philadelphia,  Pennsylvania,  and  for  mail  7215  Cresheim  Road,  Mt.  Airy,  Philadelphia, 

Pennsylvania. 
HATTON,  T.  CHALKXEY,  Civil  Engineer,  City  Hall,  Milwaukee,  Wisconsin. 
HAtJPT,  LEWIS  M.,  Consulting  Engineer,  Cynwyd,  Pennsylvania. 
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HAWKINS,  J.  DAWSON,  Chemist,  Colorado  Springs,  Colorado. 

HAYES,  S.  L.,  Chemist,  lOO  North  2nd  Street.  Millville,  New  Jersey. 

HATWARD,  NATHAN,  Engineer.  Bell  Telephone  Company,  1230  Arch  Street.  Philadelphia 
Pennsylvania. 

HAZARD,  R.  G.,  Manufacturer.  Peacedale,  Rhode  Island. 

HAZEN,  ALLEN,  Consulting  Civil  Engineer,  4and  Street  Building.  New  York,  New  York. 

HEDLPRIN,  WM.  A.,  Manufacturer,  207  East  Penn  Street,  Germantown,  Philadelphia.  Per.n- 
sylvania. 

HELMS,  WH/LIAM  E.,   Manufacturer  of  Gas   Meters,   1339  Cherry  Street,   Philadelphia, 
Pennsylvania. 

HENDERSON,  GEORGE  R.,  Consulting   Mechanical   Engineer.  500   North   Broad   Strtet. 
Philadelphia,  Pennsylvania. 

HENDERSON,  LIGHT NER,  Civil  Engineer.  1515  Monroe  Building.  Chicago.  Illinois. 

HEPBURN,  JOSEPH  S.,  Food  Research  Laboratory,   1833  Chestnut  Street.  Philadelphia. 
Pennsylvania. 

HERDT,  L.  A.,  Professor  of  Electrical  Engineering.  McGill  University.  Montreal.  Canada. 

HERING,  CARL,  Consulting  Electrical  Engineer,  929  Chestnut  Street,  Philadelphia.  Penn- 
sylvania. 

HERING,   RUDOLPH,    Consulting   Hydraulic   and   Sanitary   Engineer,    B roadway- M aides 
Lane  Building.  New  York,  New  York. 

HERING,  WALTER  E..  President.  The  Globe  Ticket  Company,  112  North  12th  Street,  Phil- 
adelphia, Pennsylvania. 

HERR,  EDWIN  M.,  President,  Westinghouse  Electric  and   Manufacturing  Company,  14 ^ 
Hutchinson  Avenue,  Swissvale,  Pennsylvania. 

HERRESHOFF,   NATHANIEL  G.,  Naval  Architect  and   Marine  Engineer.  Superintendent 
Herreshon  Manufacturing  Company,  Bristol,  New  Jersey. 

HERSAM,  ERNEST  A.,  Associate  Professor  of  Metallurgy.  University  of  California.  Berkeley, 
California. 

HERSHEY,  J.  C,  Merchant.  1014  Market  Street,  Philadelphia.  Pennsylvania. 

HERTY.  CHARLES  H.,  Professor  of  Chemistry,  University  of  North  Carolina.  Chapel  Hill. 
North  Carolina. 

HESS,  HENRY,  Mechanical  Engineer.  928  Witherspoon  Building.  Philadelphia,  Pennsylvania. 

HEULINGS,  W.  H.,  Jr.,  The  J.  G.  Brill  Company,  Philadelphia,  Pennsylvania. 

HEZAMER,  CHAS.  A^  Civil  Engineer,  Insurance   Engineer.  Bullitt   Building.  Philadelphia. 
Pennsylvania. 

HEXAMER,  C.  J.,  Civil  Engineer.  419  Walnut  Street.  Philadelphia.  Pennsylvania. 

HIBBERT,  HAROLD,  Research  Chemist.  P.  O.  Box  391.  Wilmington,  Delaware. 

HILES,  ELMER  K.,  5537  Hampton  Street,  Pittsburgh,  Pennsylvania. 

HILL,  ANDREW  W.,  Real  Estate  Broker,  1917  South  Broad  Street,  Philadelphia,  Pennsylvania. 

HILL,  E.  C,  Real  Estate  Broker,  7  West  State  Street,  Trenton,  New  Jersey. 

HILL,  H.  P.,  Consulting  Engineer,  Suite  439,  30  Church  Street,  New  York,  New  York. 

HILL,  JOHN  W.,  Consulting  Engineer.  First  National  Bank  Building,  Room  506,  Cincinnati. 

Ohio. 
HILL,  ROY  W.,  Patent  Lawyer  and  Consulting  Engineer.  1463  Monadnock  Building.  Chicago. 

Illinois. 

HIMES,  CHARLES  F.,  Carlisle.  Pennsylvania. 

HIRES,  CHARLESE  ,  President.  C.  E.  Hires  Company.  210  North  Broad  Street,  Philadelphia. 

Pennsylvania. 
HITE,  B.  H.,  Chemist,  Morgantown.  West  Virginia. 
HOADLEY,  Dr.  G.  A.,  Physicist.  Swarthmore,  Pennsylvania. 

HOFSTETTER,  GEORGE,  Blank  Book  Maker,  Lithographer.  247-53  South  American  Street 
Philadelphia,  Pennsylvania. 

HOLLANDER,  CHAS.  S.,  Chemist  and  Chemical  Engineer,  40  North  Front  Street,  Philadel- 
phia. Pennsylvania. 

HOLMES,  PHILIP  H.,  Artist  and  Inventor.  26  North  Street,  Binghamton,  New  York. 

HOLST,  L.  J.  R.,  Mechanical  Engineer,  Hotel  Hampton,  112  North  i8th  Street,  Philadelphia 
Pennsylvania. 

HOOKER,  SAMUEL  C,  Chemist  and  Sugar  Refiner,  82  Remsen  Street,  Brooklyn,  New  York. 

HOOPES,  PENROSE  R.,  Draftsman,  415  \tayne  Avenue,  Wayne.  Pennsylvania. 

HORN,  DAVID  W.,  Chemist.  Box  12,  Bryn  Mawr.  Pennsylvania. 

HORN,  FRANKLIN  S.,  Lunch  Rooms,  1225  Market  Street,  Philadelphia.  Pennsylvania. 

HORNOR,  H.  A.,  Electrical  Engineer,  C  102  Hamilton  Court,  Philadelphia,  Pennsylvania. 

HORNSEY,  JOHN  W.,  Chemical  Engineer.  Searles,  California. 

HORSTMANN,  W.,  President,  Wm.  H.  Harrison  Company,  5th  and  Cherry  Streets.  Phila- 
delphia, Pennsylvania. 
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HORSTMANN,  WM.  H.,  Retired.  Overbrook,  Pennsylvania. 

HOSKINS,  WILLIAM,  Chemist.  Room  2009-1 11  West  Monroe  Street,  Chicago,  Illinois. 

HOUSTON.  SAMUEL  F.,  Vice-President.  Real  Estate  Trust  Company,  509  Real  Estate  Trust 
Building.  Philadelphia,  Pennsylvania. 

HOWARD,  A.  C,  Gas  Engineer.  United  Gas  and  Electrical  Engineering  Corporation,  37-39 
Pine  Street.  New  York.  New  York. 

HOWARD,  CHARLES  WILLIAM,  Teacher,  Boys'  High  School,  Cradock.  Cape  Province. 
Union  of  South  Africa. 

HOWE,  ARTHUR  W.,  Broker,  SU  North  American  Building.  Philadelphia.  Pennsylvania. 

HOWg,  F.  P.,  Iron  Manufacturer,  Johnson,  Tennessee. 

HOWE,  H.  M.,  1622  Locust  Street.  Philadelphia.  Pennsylvania. 

HOWELL,  J.  W.,  Engineer.  Lamp  Works,  General  Electric  Company.  Harrison,  New  Jersey. 

HOWSON,    CHARLES   HENRY,   Attomey-at-law,   32   South   Broad   Street,    Philadelphia. 
Pennsylvania. 

HOWSON,  EBftlLY  E.,  Lake  Erie  College,  Painesville.  Ohio. 

HOWSON,  HENRY,  Patent  Solicitor  and  Engineer,  West  End  Trust  Building.  Philadelphia, 
Pennsylvania. 

HUBSCH,  CHARLES  E.,  Mechanical  Draftsman  and  Engineer.  20x9  South  x8th  Street,  Phila- 
delphia. Pennsylvania. 

HUHN,  GEO.  A.,  Banker,  Land  Title  Building.  Philadelphia,  Pennsylvania. 

HUMPHREY,  RICHARD  L.,   Consulting  Engineer.   Harrison  Building.   15th  and   Market 
Streets,  Philadelphia.  Pennsylvania. 

HUMPHREYS,  A.  C,  Engineer,  Industrial  Manager,  President,  Stevens  Institute  of  Technology. 
Hoboken,  New  Jersey. 

HUMPHREYS,  C.  J.  R.,  Gas  and  Electrical  Engineer,  Lawrence  Gas  Company,  Lawrence, 
Massachusetts. 

HUNSICKER,  H.  M.,  Wholesale  Lumber  Dealer.  71  x  Fidelity  Building,  Philadelphia,  Penn- 
sylvania. 

HUNT,  ROBERT  W.,  Consulting  Engineer.   2200  Insurance  Exchange  Building.  Chicago. 
Illinois. 

HUNTER,  THOS.  G.,  Real  Estate  Officer ,  134  Poplar  Avenue.  Wayne,  Pennsylvania. 

HUNTER,  W.,  Reading  Terminal,  Philadelphia.  Pennsylvania. 

HUTCHINS,  J.  WARNER,  Jeweller.  1328  Walnut  Street.  Philadelphia,  Pennsylvania. 

HUTCHINSON,  GARY  T.,  Consulting  Engineer.  60  Wall  Street,  New  York.  New  York. 

HUTCHINSON,  EDWARD  S.,* Consulting  Civil  and  Mining  Engineer,  34  South  State  Street, 
Philadelphia.  Pennsylvania. 

HUTCHINSON,  S.  PEMBERTON,  234  South  3rd  Street.  Philadelphia,  Pennsylvania. 

HUTTINGER,  W.  R.,  Mechanical  Engineer.  58  West  Stratford  Avenue,  Lansdowne,  Penn- 
sylvania. 

HYDE,  EDWARD  P.,  Physicist,  Nela  Park.  Cleveland.  Ohio. 

IDE,  HERBERT  S.,  Manufacturer,  Troy,  New  York. 

INDAHL,  MAURITZ  C,  Mechanical  Engineer.  248  East  Johnson  Street,  Philadelphia,  Penn- 
sylvania. 

INSULL,  SAMUEL,  Operator  of  Electrical  Supply  Companies.  120  West  Adams  Street,  Chicago, 
Illinois. 

IRVINE,   ALLEN    DOUGLAS,   Secretary,    523    Commercial   Trust    Building,    Philadelphia. 
Pennsylvania. 

ISRAEL,  JOS.  D.,  Electrical  Engineer,  District  Manager,  The  Philadelphia  Electric  Company. 
1000  Chestnut  Street,  Philadelphia,  Pennsylvania. 

ITTNER,  MARTIN  HILL,  Chief  Chemist,  Colgate  and  Company,  Jersey  City,  New  Jersey. 

rVES,  FRED  E..,  Inventor,  Guttenberg  P.  O.,  New  Jersey. 

rVES,  HERBERT  E.,  Chemical  Physicist,  3101  Passyunk  Avenue,  Philadelphia.  Pennsylvania. 

JACKSON,  ARTHUR  C,  Secretary  and  Treasurer,  Miller  Lock  Company,  and  for  mail  6445 
Greene  Street,  Germantown,  Philadelphia.  Pennsylvania. 

JACKSON,  JOHN  F.,  Mining  Engineer,  60s  Colby-Abbot  Building;  Milwaukee,  Wisconsin. 

JACKSON,  JOHN  PRICE,  Commissioner  of  Labor  and  Industry,  Department  of  Factory 
Inspection,  Harrisburg.  Pennsylvania. 

JACOBUS,  D.  S.,  Advisory  Engineer,  The  Babcock  and  Wilcox  Company,  85  Liberty  Street. 
New  York.  New  York. 

JAMES,  J.  H.,  Professor  of  Chemical  Engineering  and  Consulting  Chemist,  Carnegie  Institute 
of  Technology.  Pittsburgh,  Pennsylvania. 

JAMES,  WALTER  M.,  Physician.  1231  Locust  Street.  Philadelphia,  Pennsylvania. 

JAMES,  WILLIAM  FRY,  Salesman,  6920  Boyer  Street.  Mt.  Airy.  Philadelphia.  Pennsylvania. 

JAMESON,  JOSEPH  M.,  Vice-President,  Girard  College.  Philadelphia.  Pennsylvania. 

JANNEY,  JOSEPH  A.,  Jr.,  Chestnut  Hill,  Philadelphia,  Pennsylvania. 
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JATNB.  DAVID  W.,  Manager.  Barrett  Manufacturing  Company,  Frankford.  Philadelphia. 

Pennsylvania. 

JEANBS,  ISAAC  W.,  8  Chestnut  Street,  PhUadelphia.  Pennsylvania. 

JEFFERSON,  J.  P.,  Manufacturer,  President,  Struthers-WeUs  Company,  Warxen.  Pennsyl- 
vania. 

JENKINS,  C.  FRANCIS,  Inventor,  1802  Park  Road.  Washington,  D.  C. 

JENKINS,  THEODORE  F.,  Lawyer,  iioo  Franklin  Bank  Building,  Philadelphia.  Pennsyl- 
vania. 

JBNKS,  ROBERT  D.,  Attomey-at-Law.  1704  Rittenhouse  Street,  Philadelphia.  Pennsylvania. 

JENNINGS,  W.  N.,  Business  Photographer,  1305  Arch  Street,  Philadelphia.  Pennsylvania. 

JOB,  ROBERT,  Vice-President,  The  Milton  Hersey  Company,  Ltd.,  171  St.  James  Street. 
Montreal,  Canada. 

JOBBINS,  F.  HEDLEY,  Chemist  and  Manufacturer,  Aurora.  Illinois. 

JOHANSEN,  ERNEST,  Chemist.  3oaa  Fairmount  Avenue,  Philadelphia.  Pennsylvania. 

JOHNSON,  A.  L.,  Civil  Engineer.  Corrugated  Bar  Company,  Mutual  Life  Building.  Buffalo. 
New  York. 

JOHNSON,  J.  C,  Sup«intendent  of  Telegraph,  Pennsylvania  Railroad  Company.  Broad 
Street  Station.  Philadelphia,  Pennsylvania. 

JOHNSON,  NATHAN  C,  Mechanical  Engineer,  Z09  Luzerne  Avenue.  Pittston,  Pennsylvania. 

JOHNSON,  W.   H.,   2nd  Vice-President,  Philadelphia  Electric   Company,   xooo   Chestnut 
Street,  Philadelphia.  Pennsylvania. 

JONES,  ALFRED,  The  Wadsworth.  Kenmore  and  Newbury  Streets,  Boston.  Massachusetts. 

JONES,  J.  LEVERING,  Attomey-at-Law.  705  Land  Title  Building.  Philadelphia.  Pennsyl- 
vania. 

JONES,  JONATHAN  R.,  Iron  and  Steel  Manufacturer.  Morris  Building.  Philadelphia.  Penn- 
sylvania. 

JONES,  W.  CLYDE,  Lawyer.  105  West  Monroe  Street.  Chicago.  Illinois. 

JUSTI,  HENRY  D.,  Manufacttirer,  32nd  and  Spring  Garden  Streets,  Philadelphia.  Pennsyl- 
vania. 

JUSTI,  HENRY  M.,  32nd  and  Spring  Garden  Streets.  Philadelphia,  Pennsylvania. 

KALTENTHALER.  H.  J.,  Manufacturer  of  Steam  Specialties,  625  West  Upsal  Street.  Ger- 
mantown,  Pniladelphia,  Pennsylvania. 

KAUFMAN,  H.  M.,  General  Manager,  Mutual  Chemical  Company  of  America.  Westside 
Avenue,  Jersey  City,  New  Jersey. 

KEEPER,  WILLIAM  B.,  104  Lansdowne  Avenue,  Lansdowne,  Pennsylvania. 

KEITH,  C.  P.,  in  care  of  Mr.  W.  G.  Peters,  ix  Swan  Street,  Schenectady,  New  York. 

KELLER,  E.  E^  Engineer  and   Manufacturer,  Detroit  Insulated  Wire  Company,   Wesson 
Avenue,  Detroit,  Michigan. 

KELLER.  DR.  HARRY  F.,  Educator  and  Chemist,  2313  Green  Street,  Philadelphia,  Penn- 
sylvania. 

KELLY,  EDWIN  WALKER,  Manufacturer  of  X-Ray  Apparatus,  5450  Pine  Street.  Philadel- 
phia, Pennsylvania. 

KELLY,  JOHN  F.,  Engineer  and  Inventor.  284  West  Housatonic  Street,  Pittsfield.  Massacha- 
setts. 

KEMMERER,  M.  S.,  Coal  Merchant,  Mauch  Chunk.  Pennsylvania. 

KENNEDY,  JOHN  H.,  Salesman.  151  North  Lake  Avenue.  Pasadena.  California. 

KENNEDY,  J.  J.,  Consulting  Engineer,  52  Broadway.  New  York,  New  York. 

BXNNEDY,  M.  G.,  Electrical  Engineer.  The  United  Gas  Improvement  Company.  1401  Arch 
Street,  Philadelphia,  Pennsylvania. 

KENNELLY,  A.  E.,  Professor  of  Electrical  Engineering,  and  Consulting  Electrical  Engineer. 
Harvard  University,  Cambridge,  Massachusetts.  « 

KERLIN,  W.  D.,  Secretary  and  Treasurer,  Camden  Forge  Company,  Camden,  New  Jersey. 

KERR,  WM.  M.,  Manufacturer,  712  Lafayette  Building,  Philadelphia,  Pennsylvania. 

ILERSHNER,  JEFFERSON  E.,  Professor,  Franklin  and  Marshall  College,  Lancaster.  Penn- 
sylvania. 

KETCHAM,  O.  W.,  Manufacturer.  24  South  7th  Street.  Philadelphia.  Pennsylvania. 

KETTERLINUS,  J.  L.,  Lithographer.  4th  and  Arch  Streets.  Philadelphia,  Pennsylvania. 

KILPATRICK,  J.  L.,  Aberdale  Road,  Bala,  Pennsylvania. 

KIMBBR,  WM.  M.  C,  Instrument  Manufacturer,  The  Leeds  and  Northrup  Company,  and 
for  mail  535  Church  Lane,  Germantown,  Philadelphia,  Pennsylvania. 

KINBALY,  J.  H.,  Mechanical  Engineer,  503  Granite  Building,  St.  Louis.  Missouri. 

KIRCHHOFF,  C,  Retired.  587  Riverside  Drive,  New  York,  New  York. 

KIRK,  C.  J.,  President  and  General  Manager,  United  States  Sherardising  Company,  and 
Universal  Sanitary  Manufacturing  Company,  New  Castle.  Pennsylvania. 

KITCHEL,  ROBERT  R.,   Mechanical  Engineer.  926-7  Land  Title  Building,   Philadelphia, 
Pennsylvania. 
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KITSEE,  I.,  Analytical  Chemist,  309  Walnut  Place,  Philadelphia,  Pennsylvania. 

KLEMM.  T.  GEORGE,  Jr.,  Heating  and  Ventilating  Engineer.  420  Arcade  Building.  Phila- 
delpnia,  Pennsylvania. 

KLEPETKO,  FRANK,  Consulting  Engineer,  80  Maiden  Lane,  New  York.  New  York. 

KLINE,  C.  M.,  Wholesale  Druggist,  439  Arch  Street.  Philadelphia,  Pennsylvania. 

KLIPSTEIN,  A.,  Merchant.  President,  A.  Klipstein  &  Company,  644-654  Greenwich  Street. 
New  York.  New  York. 

KLUMPP,  JOHN  BARTLBMAN.  Gas  Engineer.  The  United  Gas  Improvement  Company. 
140 z  Arch  Street,  Philadelphia.  Pennsylvania. 

KNEASS,  STRICKLAND  L.,  Mechanical  Engineer.  418  South  15th  Street.  Philadelphia. 
Pennsylvania. 

KNERR,  HORACE  C,  Electrical  Engineer.  Primos.  Pennsylvania. 

KNOEDLER,  E.  L.,  Assistant  General  Manager,  The  Welsbach  Company,  Gloucester,  New 
Jersey. 

KNOWLES,  MORRIS,  Civil  Engineer,  3548  Oliver  Building,  Pittsburgh.  Pennsylvania. 

KOCH,  J.  A.,  Professor  of  Chemistry  and  Dean,  Pittsburgh  College  of  Pharmacy,  Bluff  and 
Pride  Streets,  Pittsburgh,  Pennsylvania. 

KOHN,  SIMON  I.,  Merchant,  720  Market  Street.  Philadelphia,  Pennsylvania. 

KOLB,  HENRY  M.,  Firearms  Manufacturer,  23x1  North  x6th  Street,  Philadelphia,  Pennsyl- 
vania. 

KOONS,  SAMUBL  B.,  37  x  Bourse  Building.  Philadelphia.  Pennsylvania. 

KREBS,  A.  S.,  Mechanical  Engineer,  Newport.  Delaware. 

KREBS,  H.  J.,  President,  The  Krebs  Pigment  and  Chemical  Company,  Newport.  Delaware. 

KRISCHKER,  MRS.  R.  H.,  5102  Hazel  Avenue.  Philadelphia.  Pennsylvania. 

KUHN,  C.  HARTMAN,  202  FrankUn  Bank  Building,  Philadelphia.  Pennsylvania. 

KUNBERGER,  A.  F.,  Chemist.  X706  North  Broad  Street.  Philadelphia.  Pennsylvania. 

KURTZ,  DAVID  J.,  Refrigerating  Engineer.  Kurtz  Refrigerating  Company.  321  Citizens' 
Building.  Cleveland,  Ohio. 

LADD,  JAMES  B.,  Mechanical  Engineer,  xoix  Chestnut  Street,  Philadelphia.  Pennsylvania. 

LA  DOMUS,  R.  G.,  Chemist.  X706  North  Broad  Street.  Philadelphia.  Pennsylvania. 

LANDRETH,  C.  P.,  Manufacturer  of  Belting  and  Electrical  Water  Purifying  Apparatus.  640 
North  8th  Street,  Philadelphia.  Pennsylvania. 

LANGCLOTH,  J.,  Metal  Manufacturer.  P.  O,  Box  957,  New  York.  New  York. 

LANE,  DAVID  H.,  Retired.  408  Land  Title  Building.  Philadelphia.  Pennsylvania. 

LANZA,  GAETANO,  Engineer.  Special  Consultant.  The  Baldwin  Locomotive  Works,  Phila- 
delphia, Pennsylvania,  and  for  mail  The  Montevista,  63rd  and  Oxford  Streets,  Philadel- 
phia, Pennsylvania. 

LARZELERE,  J.  S.,  Actuary.  The  Franklin  Institute,  Philadelphia.  Pennsylvania,  and  for 
mail  34s  West  Wyoming  Avenue.  Germantown,  Philadelphia,  Pennsylvania. 

LAUER,  CONRAD,  Mechanical  Engineer,  611  Chestnut  Street.  Philadelphia,  Pennsylvania. 

LA  VINO,  E.  J.,  Ore  and  Metal  Merchant,  471  Bullitt  Building,  Philadelphia.  Pennsylvania. 

LA  WALL,  CHARLES  H.,  Analytical  and  Consulting  Chemist.  39  South  xoth  Street.  Phila- 
delphia, Pennsylvania. 

LE  BOUTILLIER,  ROBERT,  Wayne.  Pennsylvania. 

LEDOUX,  J.  W.,  Chief  Engineer.  American  Pipe  and  Construction  Company,  1x2  North  Broad 
Street.   Philadelphia.  Pennsylvania. 

LEE,  WALTER  T.,  Cashier,  Wm.  A.  Reed  &  Company,  Bankers.  Philadelphia,  Pennsylvania. 
and  for  mail  308  Rex  Avenue,  Chestnut  Hill.  Philadelphia,  Pennsylvania. 

LEEDS,  MORRIS  E.,  Scientific  Instrument  Manufacturer,  4901  Stenton  Avenue,  German- 
town.  Philadelphia,  Pennsylvania. 

LEFFMANN,  HENRY,  Chemist,  1839  North  Z7th  Street,  Philadelphia.  Pennsylvania. 

LEIDY,  G.  C,  Coke  Oven  Expert,  Semet-Solvay  Company,  Syracuse.  New  York. 

LBMOINE,  L.  R.,  President.  United  States  Cast  Iron  Pipe  and  Foundry  Company,  Morris 
Building.  Philadelphia.  Pennsylvania. 

LENHER,  v..  Professor  of  Chemistry.  University  of  Wisconsin,  Madison,  and  for  mail  158 
Summit  Avenue,  Madison,  Wisconsin. 

LEONARD,  H.  WARD,  Electrical  Engineer,  Lawrence  Park,  Bronxville,  New  York. 

LESLEY,  ROBERT  W.,  Cement  Manufacturer,  604  Pennsylvania  Building,  Philadelphia, 
Pennsylvania. 

LEVY,  LIONEL  FARADAY,  Chemical  Engineer.  1424  North  xsth  Street,  Philadelphia,  Penn- 
sylvania. 

LEVY,  LOUIS  E.,  Photo-Chemist,  X424  North  xsth  Street,  Philadelphia,  Pennsylvania. 

LEVY,  MAX,  Manufacturer,  Photo  Engraver,  Wayne  Avenue  and  Berkeley  Street,  Wayne 
Junction.  Philadelphia,  Pennsylvania. 

LEWIS,  A.  NELSON,  Lawyer,  181 1  Walnut  Street,  Philadelphia,  Pennsylvania. 
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LEWIS,  DANIEL  C,  Agent,  Millville  Manufacturing  Company,  Millville,  New  Jersey. 

LEWIS,  HOWARD  W.,  Banker.  1928  Spruce  Street.  Philadelphia.  Pennsylvania. 

LEWIS,  JOHN  F.,  Lawyer,  108  South  4th  Street,  Philadelphia.  Pennsylvania. 

LEWIS,  PAUL  A.,  Physician.  Director  of  Laboratory.  The  Henry  Phipps  Institute,  :±  -- 
Lombard  Streets.  Philadelphia.  Pennsylvania. 

LEWIS,  WILFRED,  Mechanical  Engineer.  President.  The  Tabor  Manufacturing  Corcp- 
Philadelphia,  Pennsylvania,  and  for  mail  Rose  Lane.  Haverford,  Pennsylvania. 

LIEB,  J.  W.,  Jr.,  Mechanical  Engineer.  Vice-President.  The  New  York  Edison  Compir. 
15th  Street  and  Irving  Place,  New  York.  New  York. 

LIEBER,  HUGO,  Chemist.  25  Madison  Avenue.  New  York.  New  York. 

LIGHTFOOT,  THOMAS  M.,  Greene  and  Harvey  Streets,  Germantown.  Philadelphia.  P^r 
sylvania. 

LIHME,  I.  P.,  Consulting  Chemical  Engineer.  The  Grasselli  Chemical  Company.  Clew!^': 
Ohio. 

LILLIE,  LEWIS,  Vice-President  and  Treasurer,  The  United  Gas  Improvement  Compj 
140 1  Arch  Street.  Philadelphia.  Pennsylvania. 

LILLIE,  S.  M.,  President.  Sugar  Apparatus  Manufacturing  Company.  328  Chestnut  S':^ 
Philadelphia,  Pennsylvania. 

LINCOLN,  PAUL,  Electrical  Engineer.  Westinghouse  Electric  and  Manufacturing  Compi.: 
Pittsburgh,  Pennsylvania. 

LINDENTHAL,  GUSTAV,  Consulting  Engineer,  68  William  Street,  New  York,  New  Vc: 

LINDNER,  JOHN,  Shoe  Manufacturer,  Carlisle,  Pennsylvania. 

LINDSTROM,  CHAS.  A.,  Chief  Engineer,  Pressed  Steel  Car  Company,  and  for  mail  r* 
Stratford  Avenue,  Pittsburgh,  E.  E..  Pennsylvania. 

LIPPINCOTT,  J.  BERTRAM,  Publisher,  1712  Spruce  Street,  Philadelphia.  Pennsylvanii 

LIPPINCOTT,  JOSEPH  W.,  Publisher,  227  South  6th  Street.  Philadelphia.  Pennsylvari: 

LIPPINCOTT,  ROBERT  C,  Wholesale  Lumber.  704  Crozer  Building.  Philadelphia.  Pc:' 
sylvania. 

LITTLE,  ARTHUR  D.,  Chemist  and  Engineer.  President.  A.  D.  Little.  Inc.,  93  Broad  Str^ 
Boston,  Massachusetts. 

LIVERSIDGE,  HORACE  P.,  Philadelphia  Electric  Company,  1000  Chestnut  Street.  Ph'-i-- 
phia,  Pennsylvania. 

LLEWELLYN,  W.  H.,  Druggist.  1518  Chestnut  Street,  Philadelphia,  Pennsylvania. 

LLOYD,  HERBERJ,  President.  The  Electric  Storage  Battery  Company,  Philadelphia.  P '' 
sylvania. 

LLOYD,  JOHN  URI,  Manufacturing  Pharmacist.  Lloyd  Brothers.  Court  and  Plum  S'r^- 
Cincinnati,  Ohio. 

LLOYD,  M.  G.,  Technical  Editor,  Electrical  Review  and  Western   Electrician,  608  S - 
i  Dearborn  Street,  Room  1350,  Chicago,  Illinois, 

LLOYD,  W.  F.,  Commercial  Engineer,  1420  Euclid  Avenue.  Philadelphia.  Pennsylvania. 
LLOYD,  PEDBR,  Mechanical  Engineer.  Skobdo.  Pr.  Kraakstad,  Norway. 

LODGE,  ROLLA  M.,  Engineer  and  Electrician,  1149  Venango  Street.  Philadelphia.  P^' 
sylvania. 

LONERGAN,  J.  E.,  Brass  Manufacturer,  211   Race  Street,  Philadelphia,  Pennsylvania 

LONGSTRETH,  CHARLES,  President,  United  States  Metallic  Packing  Company,  4^9  ^  ' 
13th  Street,  Philadelphia,  Pennsylvania. 

LONGSTRETH,  E.  T.,   Manufacturer,   6805    North   nth  Street,   Oak  Lane.  Philadci;-> 
Pennsylvania. 

LORIMER,  JOHN  H.,  Machinist,  Lawrence  and  Ontario  Streets,  Philadelphia.  Pennsylv^' 

LOSS,  HENRIK  V.  VON  Z.,  Consulting  Engineer.  North  American  Building,  Phjiadr:-'' 

Pennsylvania, 
LOVEJOY,  J.  R.,  Vice-President,  General  Electric  Company,  and  for  mail  Lenox  Road.Scbc 

tady,  New  York. 
LOVEKIN,  LUTHER  D.,  Chief  Engineer,  New  York  Shipbuilding  Company,  Camden.  N=' 

Jersey,  and  for  mail  Overbrook,  Philadelphia,  Pennsylvania. 
LLOYD,  SARAH  A.  C,  1206  Filbert  Street,  Philadelphia,  Pennsylvania. 
LUCAS,  A.  D.,  Consulting  Engineer,  2300  Wyoming  Avenue.  Washington,  D.  C, 
LUCKE,  CHARLES  E.,  Mechanical  Engineer,  Professor  of  Mechanical  Engineering.  Colu- 

University,  New  York,  New  York. 
LUM,  D.  W.,  1300  Pennsylvania  Avenue,  Washington.  D.  C. 
LUPTON,   EDWARD,    Manufacturer,    Allegheny    Avenue    and    Tulip    Street,    Philad^^r'" 

Pennsylvania. 
LUYTIES,  OTTO,  546  sth  Avenue,  New  York,  New  York. 

LYMAN,  BENJ.  S.,  Mining  Engineer,  708  Locust  Street.  Philadelphia.  Pennsylvania. 
McAllister,  JOHN  F.,  Oibbsboro.  Xew  Jersey. 
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McBRIDE,  THOS.  C,  Philadelphia  Sales  Manager.  International  Steam  Pump  Company. 
1 5 16  North  American  Building,  Philadelphia,  Pennsylvania. 

McCaffrey.  EDWARD  v..   Pile  Manufacturer,   McCaffrey  File  Company.   Philadelphia, 
Pennsylvania. 

McCaffrey,  HUGH,  Manufacturer,  17 11  North  4th  Street.  Philadelphia.  Pennsylvania. 

McCAHAN,  W.  J.,  Sugar  Refiner.  Front  and  Chestnut  Streets,  Philadelphia,  Pennsylvania. 

McCALL,  GEORGE,  Engineer,  1106  Spruce  Street.  Philadelphia.  Pennsylvania. 

McCALL,  JOSEPH  B.,  President.  Philadelphia  Electric   Company.   1000   Chestnut  Street, 
Philadelphia,  Pennsylvania. 

McCOLLOM,  T.  C,  Civil  Engineer,  4606  Springfield  Avenue,  Philadelphia,  Pennsylvania. 

McCONNELL,  FRANKLIN  P.,  100  South  4th  Street,  Darby,  Pennsylvania. 

McCONNSLL,  JACOB  Y.,  Mechanical  Engineer.  100  South  4th  Street.  Darby,  Pennsylvania. 

McDonald,  hunter.  Railroad  Engineer,  10  Terminal  Station,  Nashville.  Tennessee. 

McFADDEN,  GEO.  H.,  Merchant,  i8th  and  Spruce  Streets.  Philadelphia.  Pennsylvania. 

McGOWAN,  J.,  Jr.,  Chief  Chemist,  Joseph  Campbell  Company,  and  for  mail  Box  287,  Camden , 
New  Jersey. 

McILHENNY,  JOHN,  Meter  Manufacturer,  1339  Cherry  Street.  Philadelphia.  Pennsylvania. 

McILVAIN,  J.  GIBSON,  Lumber  Merchant.  East  Downingtown.  Pennsylvania. 

McILVAINE.  A.  ROBINSON,  Manufacturer   and    Merchant,    15th  and  Hamilton  Streets. 
Philadelphia,  Pennsylvania. 

McKEE,   GEO.   M.,    Manufacturer,   20   St.   James   Street,   Quebec.   Quebec,   Canada. 

McKEE,  LLEWELLYN  T.,  Coal  Shipper,  Pennsylvania  Building,  Philadelphia,  Pennsylvania. 

McKINNEY,  R.  C,  Manager,  Niles-Bement-Pond  Company,  iir  Broadway,  New  York,  New 
York. 

McLEAN,  WILLIAM  L.,  Publisher.  207  Bulletin  Building,  Philadelphia.  Pennsylvania. 

McMEEKIN,  CHAS.  W.,  Civil  and  Mining  Engineer.  Nevada  City,  California. 

McMILLIN,  EMERSON,  Banker,  Ramsey.  New  Jersey. 

McMURRAY,  WM.  H.,  Landscape  Gardener.  1502  Master  Street.  Philadelphia,  Pennsylvania. 

McNAUGHTON,  TAMES,  Vice-President.  American  Locomotive  Company.  30  Church  Street. 
New  York,  New  York. 

McNICHOL,  JAMES  P.,  Contractor.  222  North  19th  Street,  Philadelphia.  Pennsylvania. 

McVEY,  JOHN  JOSEPH,  Publisher  and  Bookseller.  1229  Arch  Street.  Philadelphia,  Penn- 
sylvania. 

MacBETH,  NORBCAN,  Consulting  Illuminating  Engineer.  246  West  End  Avenue.  New  York, 
New  York.  I 

MacHOLD,  CHAS.  E.,    Mechanical  Engineer,    1020  Stephen  Girard  Building,  Philadelphia, 
Pennsylvania. 

MacKENZIE,  K.  G.,  Consulting  Chemist,  The  Texas  Company,  Bayonne.  New  Jersey. 

MacLEAN,  GEORGE,  Room  1613.  220  West  42nd  Street,  New  York,  New  York. 

MacLEAN,  MALCOLM  R.,  Mechanical  Engineer  and  Sales  Agent.  American  Steel  Foundries, 
Pittsburgh,  Pennsylvania. 

MacVEAGH,  WAYNE,  Bryn  Mawr,  Pennsylvania. 

MADEIRA,  PERCY  C,  Coal  Mining,  North  American  Building.  Philadelphia.  Pennsylvania. 

MAGEE,  JAMES  R.,  1720  Walnut  Street.  Philadelphia.  Pennsylvania. 

MAILLOUX,  C.  O.,  Consulting  Engineer.  519  West  End  Avenue.  New  York,  New  York. 

MAITLAND,  HAROLD,  Oil  Chemist,  Sun  Company.  Marcus  Hook.  Pennsylvania. 

MALLINCKRODT,  E.  J.,  Chemist,  Mallinckrodt  Chemical  Works,  St.  Louis,  Missouri. 

MANNING,  C.  H.,  Mechanical  Engineer,  and  Mill  Superintendent.  Chief  Engineer,  United 
States  Navy.  Retired.  Manchester,  New  Hampshire. 

MANNING,  JOSEPH  T.,  828  Land  Title  Building.  Philadelphia.  Pennsylvania. 

MANWARING,  A.  H.,  Electrical  Engineer.  2033  North  33rd  Street,  Philadelphia,  Pennsylvania. 

MARKEE,  R.  T.,  65th  and  Woodstock  Streets,  Germantown.  Philadelphia,  Pennsylvania. 

MARKLE,  A.,  Mine  Operator.  Hazleton.  Pennsylvania. 

MARKLE,  JOHN,  Coal  Operator,  Jeddo,  Pennsylvania. 

MAROT,  RUSHTON,  Paint  Manufacturer.  2x2  Race  Street,  Philadelphia,  Pennsylvania. 

MARSDEN,  MARK  W.,  Inventor,  Logan  Station,  Philadelphia.  Pennsylvania. 

MARSHALL,  THOS.  H.,  Carpenter  and  Builder.  413  Locust  Street.  Philadelphia,  Pennsyl- 
vania. 

MARSHALL,  W.  H.,  Comptroller,  The  United  Gas  Improvement  Company,  140 1  Arch  Street. 
Philadelphia.  Pennsylvania. 

MARTIN,  T.   COMMERFORD,  Secretary.    National   Electric  Light   Association.   29  West 
39th  Street.  New  York.  New  York. 

MASLAND,  CHAS.  WM.,  Carpet  Manufacturer.  3236  Amber  Street,  Philadelphia,  Pennsyl- 
vania. 
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BCASON,    CHARLES   THOMAS,    Engineer,    President.    Sumter    Telephone    Manufactsr.. 
Company.  Stimter,  South  Carolina. 

MASON,  SIDNEY,  President.  Welsbach  Company.  1401  Arch  Street.  Philadelphia,  Pecr.<  ^ 
vania. 

MASON,  W.  P.,  Professor  of  Chemistry,  Rensselaer  Polytechnic  Institute,  Troy,  New  Yor't 

MASSEY,  PARKE  D.,  Hotel  Tivoli,  Ancon.  Canal  Zone.  Republic  of  Panama. 

MASTERS,  FRANK  M.,  Chief  Inspector,  Modjeski  and  Angier,  10 x  Park  Avenue.  New  Y  - 
New  York. 

MATHER,  EDMUND,  Mechanical  Engineer,  Harrisburg,  Pennsylvania. 

MATTHEWS,  C.  L.,  503  Carpenter  Street,  Germantown,  Philadelphia,  Pennsylvania. 

BCATTHEWS,  W.  O.,  Retired,  Jacksonville,  P.  O.  Box  1492.  Florida. 

MAURY,  AUSTIN  G.,  Oil  Dealer,  northeast  comer  3rd  and  Walnut  Streets,  Philadelp^^ 
Pennsylvania. 

MAYER,  NELSON  B.,  Merchant,  Hotel  Marie  Antoinette,  Broadway  and  67th  Street,  X' 
York,  New  York. 

MEARS,  ATEffiRTON  H.,  Clerk,  Spencer  Street,  Logan  Station,  Philadelphia.  Pennsylrr; 

MEASEY,  WM.  MAUL,  Lawyer.  1328  Chestnut  Street,  Room  404,  Philadelphia,  PennsylT*:. 

MEEKER,  G.  H.,  Professor  of  Chemistry.  Medico-Chirurgical  College.  Philadelphia.  P&' 
sylvania.  . 

BiEIRS,  RICHARD  WALN,  Banker.  Room  226-227.  Weightman  Building,  1524  Chestnut  Str. : 
Philadelphia,  Pennsylvania. 

MELLOR,  ALFRED,  Chemist  and  Manufacturer  of  Extract  of  Licorice,  152  West  Wa!:: 
Lane.  Germantown.  Philadelphia,  Pennsylvania. 

MELLOR,  NORMAN,  Manufacturer,  Wayne  Junction.  Philadelphia,  Pennsylvania. 

MELLUISH,  JAMES  6.,  Civil  and  Sanitary  Engineer.  222  Unity  Building,  Phi1adeb-:> 
Pennsylvania. 

MELODY,  MICHAEL,  Bailey  BuUding.  Philadelphia.  Pennsylvania. 

MENDENHALL,  T.  C,  Retired,  Emeritus  Professor  of  Physics,  Ohio  State  University.  »5' 
for  mail  Ravenna,  Ohio. 

MERRICK,  JAMES  HARTLEY,  Roxborough,  Philadelphia,  Pennsylvania. 

MERRICK,  J.  v..  Roxborough.  Philadelphia,  Pennsylvania. 

MERRIBCAN.  THADDEUS,  Civil  Engineer.  Board  of  Water  Supply,  165  Broadway,  NV" 
York,  New  York. 

MERRITT,  JAMES  SMITH,  Manufacturer,  northwest  corner  Front  and  Arch  Streets.  Car'^'- 
New  Jersey. 

MERSHON,  RALPH  D.,  Consulting  Engineer,  80  Maiden  Lane— 19  Cedar  Street,  New  Ycrc 

New  York. 
MERZ,  CHARLES  H.,  Consulting  Engineer,  32  Victoria  Street,  London,  S.  W..  England. 

MERZ,  EUGENE,  Manufacturer,  The  Heller  and  Merz  Cdmpany,  Hamburg  Place,  Ne**^ 
New  Jersey. 

MESSNER,  CHAS.  W.,  Electrical  Contractor,  3704  North  Broad  Street,  Philadelphia.  Pe^' 
sylvania. 

METZ,  HERMAN  A.,  Manufacturer  and  Importer  of  Chemicals  and  Dyestuffs,  P.  0.  B: 
78,  New  York,  New  York. 

MIDDLETON,  ALBERT  C,  149  East  Main  Street,  Moorestown,  New  Jersey. 

MILES,  J.  WALTER,  Electrical  Engineer.  Irwin,  Pennsylvania. 

MILLAR,  R.  A.,  District  Manager.  Westinghouse  Machinery  Company,  1006  North  Asien^ 

Building.  Philadelphia.  Pennsylvania. 
MILLER,  ADOLPH  W.,  Wholesale  Drugs,  400  North  3rd  Street,  Philadelphia,  Pennsylvr> 
BCILLER,  ANGUS  K.,  Electrical  Engineer,  Room  903,  83  Clinton  Street,  Brooklyn,  NewY^t 
MILLER,  CASPER  W.,  Physician,  Wallingford,  Pennsylvania. 
BCILLER,  FRED  J.,  Factory  Manager,  293  Broadway,  New  York. 

MILLER,  MARSHALL,  Chemical  Engineer,  911  North  8th  Street,  Philadelphia.  Pennsylvi-'-- 
MILLER,  SIMON,  Manufacturer.  901  North  i6th  Street,  Philadelphia,  Pennsylvania. 

MILLER,  W.  LASH,  Professor  of  Physical  Chemistry,  University  of  Toronto,  and  for  «^* 

50  St.  Alban  Street,  Toronto,  Canada. 
MILLS,  GEORGE  M.,  President,  Thomas  Mills  &  Brothers,  Inc.,  Manufacturers  of  CorJ?- 

tioners'  Tools.  1301  North  8th  Street,  Philadelphia,  Pennsylvania. 
MILNE,   DAVID,   Textile   Manufacturer,   School   House  Lane,    Germantown,  PhiladelF^ 

Pennsylvania. 
MILNER,  B.  B.,  Special  Engineer,  in  care  of  Mr.  H.  L.  IngersoU,  Assistant  to  Senior  J^jJ 

President.  New  York  Central  Lines,  Grand  Central  Terminal.  New  York.  New  \^ 
MINER,  H.  S.,  Manufacturing  Chemist,  Welsbach  Light  Company.  Gloucester,  New  Jersey 
MISSNER,  GEO.,  Jr.,  Parmer.  210  Osborne  Street.  Wissahickon,  Philadelphia.  Pennsylr^ 
MITCHELL,  HENRY  F.,  Glazed  Kid  Manufacturer.  36th  and  Reed  Streets,  Philadelf!^' 

Pennsylvania. 
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CITCHELL,  W.  K.,  President,  W.  K.  Mitchell  &  Company,  Inc.,  Steam  Engineers  and  Con- 
tractors, 29th  and  Ellsworth  Streets,  Philadelphia,  Pennsylvania. 

dITTEN,  T.  E.,  Chainnan  of  Executive  Committee,  Philadelphia  Rapid  Transit  Company » 
1 2 16  Bellevue-Stratford  Hotel,  Philadelphia,  Pennsylvania. 

fIXSR,  CHARLES  A.,  Civil,  Electrical  and  Hydraulic  Engineer,  Rumford,  Maine. 

f ODJESKI,  RALPH,  Consulting  Engineer,  220  South  Michigan  Avenue,  Chicago,  Illinois. 

dOORE,  ALFRED,  Attomey-at-law,  618  North  American  Building,  Philadelphia,  Pennsylvania. 

dOORB,  HORACE  S.,  Assistant  Superintendent,  S.    L.    Allen    &    Company,    and  for  mail 
6429  Jefferson  Street,  Germantown,  Philadelphia,  Pennsylvania. 

dOORE,  J.  TURNER,  President,  Reading-Bayonne  Steel  Casting  Company,  Reading,  Penn- 
sylvania. 

dOORE,  M.  G.,  Superintendent.  Mining  Department  Cambria  Steel  Company,  and  for  mail 
Moorland,  Johnstown,  Pennsylvania. 

If  OGRE,  W.  E.,  Manager,  West  Pennsylvania  Railways  Company,  602  Bank  for  Savings 
Building,  Pittsburgh,  Pennsylvania. 

IdOORE,  WALTER  T.,  Foreign  Freight  Agent,  S5o  Bourse  Building.  Philadelphia.  Pennsyl- 
vania. 

iftORAN,  ROBERT,  Retired.  Rosario,  San  Juan  County.  Washington. 

If  ORGAN,  MARSHALL  S.,  Street  Railways,  1401  Arch  Street,  Philadelphia,  Pennsylvania. 

IfORGAN,  RANDAL.  Vice-President,  United  Gas  Improvement  Company,  1401  Arch  Street. 
Philadelphia,  Pennsylvania. 

tf ORLEY,  EDWARD  W.,  Retired  Chemist,  West  Hartford.  Connecticut. 

WORRELL,  EDWARD,  Attorney-at-law,  Morris  Building,  Philadelphia,  Pennsylvania. 

if  ORRIS,  EFFINGHAM  B.,  Lawyer.  Girard  Trust  Company,  Philadelphia,  Pennsylvania. 

If  ORRIS,  HENRY  G.,    Mechanical    Engineer,  Commonwealth    Trust  Building,    X2th  and 
Chestnut  Streets,  Philadelphia,  Pennsylvania. 

If  ORRIS,  JOHN  T.,  876  Drezel  Building,  Philadelphia,  Pennsylvania. 

!tf  ORSE,  WILLARD  S.,  Seaford,  Delaware. 

SfORWITZ,  JOSEPH,  The  Gladstone,  xith  and  Pine  Streets,  Philadelphia,  Pennsylvania. 

tfOWLDS,  THOMAS  D.,  Lawyer,  loox  Chestnut  Street,  Philadelphia,  Pennsylvania. 

tfOYER,  J.  AMBROSE,  Professor  in  Charge  of  Department  of  Mechanical   Engineering, 
Pennsylvania  State  College,  State  College,  Pennsylvania. 

MtOYN,  WILLIAM,  Jr.,  Superintendent,  Z15  Chestnut  Street,  Philadelphia,  Pennsylvania. 

!fUCKLE,  M.  R.,  Sr.,  Retired,  1722  Pine  Street,  Philadelphia,  Pennsylvania. 

EfULLER,  E.  A.,  Secretary  atid  General  Manager,  The  Kin^  Machine  Tool  Company,  and  for 
mail  501  Mitchell  Avenue,  Avondale,  Cincinnati.  Ohio. 

MUNROE,  CHARLES  W.,  R.  C.  S.,  Room  418,  Custom  House,  San  Francisco.  California. 

MURDOCK,  JOS.  B.,  Rear  Admiral.  Retired.  Danbury,  New  Hampshire. 

tfURPHY,  PETER  H.,  Manufacturer,  722  Frick  Building,  Pittsburgh.  Pennsylvania. 

MURRAY,  B.  L.,  Chemist,  Merck  &  Company,  Rahway,  New  Jersey. 

MtURRAY,  J.  F.,  Civil  Engineer,  607  Broad  Street  Station,  Pennsylvania  Railroad  Company, 
Philadelphia,  Pennsylvania. 

MURRAY,  THOMAS  E./yice-President  and  General  Manager.  The  New  York  Edison  Compan  y  . 
Irving  Place  and  Fifteenth  Street,  New  York,  New  York. 

MURRAY,  WM.  S.,  Consulting  Engineer,  McHenry  &  Murray,  Engineers,  New  Haven,  Con- 
necticut. 

NACKE,  ARNOLD,  240  South  9th  Street,  Philadelphia,  Pennsylvania. 

NEILER,  SAMUEL  G.,  Consulting  Mechanical  and  Electrical  Engineer,   1409   Manhattan 
Building,  Chicago,  Illinois. 

lYELL,  PHILIP,  Dental  Instrument  Manufacturer,    3619  North  Maishall  Street,    Philadel- 
phia, Pennsylvania. 

NETHERY,  JOHN  E.,  Electrician,  333  North  Broad  Street,  Philadelphia,  Pennsylvania. 

NETTLETON,  W.  A.,  Retired.  Ballston  Lake.  New  York. 

IfEWBOLD,  CLEMENT  B.,  Banker.  511  Chestnut  Street,  Philadelphia.  Pennsylvania. 

NEWBURY,  F.  D.,  Electrical  Engineer,  Westinghouse  Electric  and  Manufacturing  Company, 
East  Pittsburgh,  Pennsylvania. 

NEWHALL,  GEORGE  M.,  Designer  and  Engineering  Expert.  Morris  Building,  Philadelphia, 
Pennsylvania. 

NICE,  EUGENE  E.,  Paint  Manufacturer.  272  South  2nd  Street,  Philadelphia,  Pennsylvania. 
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REYNOLDS,  E.  L.,  Manager.  Sales  Office,  Electric  Storage  Battery  Company.  19th.  Street  and 
Allegheny  Avenue,  Philadelphia,  Pennsylvania. 

RHOADES,  ARTHUR  J.,  Pennsylvania  Salt  Works,  Greenwich  Point,  Philadelphia,  Pennsyl- 
vania. 

RICE,  CHARLES  D.,  Works  Manager.  Underwood  Typewriter  Company,  581  Capitol  Avenue. 
Hartford,  Connecticut. 

RICE,  E.  W.,  Jr.,  President,  General  Electric  Company.  Schenectady,  New  York. 

RICE,  ISAAC  L.,  President,  Electric  Boat  Company,  1 1  Pine  Street,  New  York,  New  York. 

RICE,  JAMES,  in  care  of  Mr.  E.  G.  Bennett,  1006  Jefferson  Street,  Wilmington.  Delaware. 

RICHARDS,  EDGAR,  Retired.  Chemist,  60  Ayrault  Street,  Newport,  Rhode  Island. 

RICHARDS,  JOHN,  Sausalito,  California. 

RICHARDS,  J.  W.,  Professor  of  Metallurgy,  Lehigh  University,  South  Bethlehem,  Pennsylvania. 

RICHIE,  DAVID  R.,  Chief  Draftsman,  S.  L.  Allen  &  Company.  5th  Street  and  Glenwood 
Avenue.  Philadelphia,  Pennsylvania. 

RICHMOND,  WILLIAM  H.,  Retired  Coal  Operator,  Scranton,  Pennsylvania. 

RICIB^ETTS,  L.  D.,  Mining  Engineer,  Warren,  Arizona. 

I  RIDDELL,  JOHN,  Mechanical  Superintendent,  General  Electric  Company,  and  for  mail  1136 

i  Duane  Avenue,  Schenectady,  New  York. 

RIDER,  GEORGE  S.,  Consulting  Engineer,  Century  Building.  Cleveland,  Ohio. 

RIDGWAY,  ROBERT,  Civil  ^ginecr,  IS4  Nassau  Street,  New  York,  New  York. 

RIEHLE,  FRED.  A.,  Testing  Machine  Manufacturer,  1424  North  9th  Street.  Philadelphia. 
Pennsylvania. 

RIGLING,  ALFRED,  Librarian.  The  Franklin  Institute,  and  for  mail  4835  Haverford  Avenue. 
Philadelphia,  Pennsylvania. 

RILEY,  LEWIS  A.,  Civil  and  Mining  Engineer,  Railroad  President,  902  Lafayette  Building. 
437  Chestnut  Street,  Philadelphia,  Pennsylvania. 

RINALD,  CLEMENT  D.,  Paint  Manufacturer,   1x42  North  Hancock  Street.  Philadelphia. 
Pennsylvania. 

RINGWALT,  ROLAND,  Clergyman,  3016  Carman  Street,  Camden,  New  Jersey. 

RIPPEY,  S.  HOWARD,  Consulting  Engineer,  6zo  West  Upsal  Street,  Germantown,  Phila- 
delphia, Pennsylvania. 

]  RITTENHOUSE,  EDWARD,  Chemical  Engineer,  Linwood,  Delaware  County,  Pennsylvania. 

1  RTTTER,  LOUIS  E.,  Consulting  Civil  Engineer,  1707  Marquette  Building,  Chicago,  Illinois. 

\  ROBB,  RUSSELL,  Stone  and  Webster,  147  Milk  Street,  Boston.  Massachusetts. 

ROBERTS,  GEORGE  J.,  Public  Service  Corporation,  Newark,  New  Jersey. 

ROBERTS,  PERCIVAL,  Jr.,  7x7  Commercial  Trust  Building.  Philadelphia.  Pennsylvania. 

ROBERTS,  WILMER,  Palmyra.  New  Jersey. 

ROBINS,  THOMAS,  President,  Robins  Conveying  Belt  Company,  13  Park  Row.  New^York. 
New  York. 

ROBINSON,  A.  A.,  Civil  Engineer.  900  Tyler  Street,  Topeka.  Kansas. 

ROBINSON,  ALEXANDER  P.,  Vice-President,  Cambria  Steel  Company,  Morris  Buildirg. 
Philadelphia,  Pennsylvania. 

ROBINSON,  ANTHONY  W.,  Life  Insurance,  409  Chestnut  Street,  Philadelphia,  Pennsylvania. 

ROBINSON,  D WIGHT  P.,  President,  Stone  and  Webster  Engineering  Corporation.  147  Milk- 
Street,  Boston.  Massachusetts. 

ROBINSON,  F.  C,  Chemist.  3^44  Passyunk  Avenue.  Philadelphia.  Pennsylvania. 

RODMAN,  HUGH,  Engineer  and  Manufacturer,  Rodman  Chemical  Company,  East  Pittsburgh. 
Pennsylvania. 

ROESSLER,  FRANZ,  Manufacturing  Chemist,  The  Roessler  and  Hasslacher  Chemical  Con: 
pany,  and  for  mail  89  High  Street,  Perth  Amboy,  New  Jersey. 

ROGERS,  ALLEN,  In  Charge  of  Industrial  Chemistry,  Pratt  Institute,  Brooklyn,  New  York. 

ROGERS,  HENRY  A.,  Retired,  4007  Powelton  Avenue.  Philadelphia,  Pennsylvania. 

ROGERS,  JAMES  S.,  Attomey-at-law,  701   Commonwealth  Trust  Building,   Philadelphia. 
Pennsylvania. 

ROGERS,  WILLIAM  G.,  Electrical  Engineer,  2x31  Pacific  Street.  Philadelphia,  Pennsylvania. 

ROHRMAN,  JOS.  B.,  Hammonton,  New  Jersey. 

ROLLER,  FRANK  W.,  Electrical  and  Mechanical  Engineer,  203  Broadway,  New  York.  New 
York. 

RONDINELLA,  L.  F.,  Professor  of  Drawing  and  Designing.  High  School  for  Boys,  48th  acd 
Walnut  Streets,  West  Philadelphia,  Pennsylvania. 


J 


I 


THE  FRANKLIN  INSTITUTE 


97 


ROSENBAUM,  MORRIS,  Manufacturer,  Steamship  and  Railway  Agent,  605  South  3rd  Street, 
Philadelphia,  Pennsylvania. 

ROSENBAUM,  W.  A.,  Patent  Attorney,  41  Park  Row,  New  York,  New  York. 

ROSBNGARTBN,  FRBDERICK,  Manufacturing  Chemist,  9th  and  Parrish  Streets,  Philadel- 
phia, Pennsylvania. 

ROSBNGARTBN,  F.  H.,  1905  Walnut  Street,  Philadelphia,  Pennsylvania. 

ROSENGARTEN,  GEORGB  D.,  Manufacturing  Chemist,  P.  O.  Box  1635,  Philadelphia, 
Pennsylvania. 

ROSBNGARTBN,  H.  B.,   Manufacturing   Chemist,   325   South   X7th  Street,   Philadelphia. 
Pennsylvania. 

ROSIN,  JOSEPH,    Chemist,   Powers-Weightman-Rosengarten   Company,   9th  and  Parrish 
Streets,  Philadelphia.  Pennsylvania. 

ROSS,  T.  EDWARD,  Certified  Public  Accountant,  1309  Morris  Building,  Philadelphia,  Penn- 
sylvania. 

ROWLAND,  CHAS.  B.,  Mechanical  and  Civil  Engineer,  Continental  Iron  Works.  Brooklyn, 
New  York. 

ROWLAND,  EDWARD,  President,  W.  and  H.  Rowland.  Inc.,  Prankford,  Philadelphia,  Penn- 
sylvania. 

RUBCK,  GEORGE,  Manager,  Messer  and  Company,  37  North  63rd  Street,  Philadelphia, 
Pennsylvania. 

RUGG,  W.  S.,  Westinghouse  Electric  and  Manufacturing  Company,  165  Broadway,  New  York, 
New  York. 

RUMBOUGH,  J.  B.,  Instrument  Manufacturer  and  Horologist.  P.  O.  Box  9x2,  Asheville.  North 
Carolina. 

RUMELY,  W.  N.,  ioz3  Harrison  Street,  Laporte.  Indiana. 

RUMFORD,  WM.  C,  Manager.  Wm.  H.  Harrison  Company,  5th  and  Cherry  Streets,  Phila- 
delphia, Pennsylvania. 

RUMPP,  HERMAN  C,  Manufacturer  of  Leather  Goods,  5th  and  Cherry  Streets.  Philadelphia, 
Pennsylvania. 

RT7SBY.  J.  M..  Engineer  of  Tests,  The  United  Gas  Improvement  Company,  1401  Arch  Street. 
Philadelphia,  Pennsylvania. 

RUSSELL,  CHARLES  J.,  4522  Prankford  Avenue,  Philadelphia,  Pennsylvania. 

RUTTER,  CHARLES  A.,  Mechanical  Engineer  and  Patent  Solicitor,  41  x  Walnut  Street,  Phila- 
delphia, Pennsylvania. 

SADTLER,  8.  P.,  Consulting  Chemist.  39  South  Tenth  Street.  Philadelphia,  Pennsylvania. 

SAEGMXTLLER,  G.  N.,  Vice-President,  Bauscb  and  Lomb  Optical  Company,  zxoo  St.  Paul 
Street,  Rochester,  New  York. 

SALMON,  F.  W.,  Civil  and  Mechanical  Engineer.  607  North  20th  Street,  Birmingham,  Alabama. 

SALOM,  PEDRO  G.,  Electro-Chemical  Engineer,  Commonwealth  Trust  Building,  Philadelphia, 
Pennsylvania. 

SANBORN,  EDWARD  H.,  Arcade  Building,  Philadelphia,  Pennsylvania. 

SANDERSON,  RICHARD  P.  C,  Assistant  General  Superintendent,  The  Baldwin  Locomotive 
Works,  Eddystone  Plant,  and  for  mail  X07  Swarthmore  Avenue,  Ridley  Park,  Pennsyl- 
vania. 

SANS,  ANTONIO,  Merchant,  209  South  3rd  Street.  Philadelphia,  Pennsylvania. 

SARGENT,  C.  E.,  Engineer.  2272  North  Meridan  Street.  Indianapolis,  Indiana. 

SARGENT,  HENRY  B.,  Hardware  Manufacturer.  Sargent  and  Company,  and  for  mail  ail 
Church  Street,  New  Haven,  Coimecticut. 

SARTAIN,  PAUL  J.,  Physician.  212  West  Logan  Square.  Philadelphia.  Pennsylvania. 

SARTAIN,  WILLIAM,  Artist,  130  West  S7th  Street,  New  York.  New  York. 

SAUNDERS,  WALTER  M.,  Bacteriological  Chemist.  20  Dewey  Street.  Olneyville.  Providence, 
Rhode  Island. 

SCATTERGOOD,  H.  W.,  Manufacturer,  240  West  Tulpehocken  Street.  Germantown.  Phila- 
delphia, Pennsylvania. 

SCHEHL,  OSCAR  L.,  Mechanical  Engineer.  1235  Spring  Garden  Street,  Philadelphia,  Penn- 
sylvania. 

SCHMIDT,  EDWARD,  Brewing  and  Banking,  127  Edward  Street.  Philadelphia,  Pennsylvania. 

SCHROPP,  A.  S.,  President,  The  First  National  Bank,  and  for  mail  X07  Market  Street,  Bethle- 
hem, Pennsylvania.  ** 

SCOTT,  W.  M.,  Draughtsman,  7207  Boyer  Street.  Mt.  Airy,  Philadelphia,  Pennsylvania. 

SEAL,  ALFRED  N.,  Teacher,  Girard  College,  and  for  mail  405  Wistar  Street,  Germantown, 
Philadelphia,  Pexmsylvania. 

SEAL,  LEWIS,  Merchant.  217  Cooper  Street.  Camden,  New  Jersey. 

SEARCH,  T.  C,  Manufacturer,  Arcade  Building,  Philadelphia.  Pennsylvania. 

SEE,  JAMES  W.,  Consulting  Engineer,  Soliciting  and  Exporting  Patents,  Rentscher  Building, 
Hamilton,  Ohio. 

SEIBBRLING,  F.  A.,  Manufacturer,  XX44  East  Market  Street.  Akron,  Ohio. 
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SBLLERS,  ALEX.,  Manufacturer,  x6oo  Hamilton  Street,  Philadelphia,  Penniylvania. 

SELLERS,  COLEMAN,  Jr.,  Mechanical  Engineer.  President,  William  Sellers  Company,  1600 
Hamilton  Street.  Philadelphia,  Pennsylvania. 

SELLERS,  HORACE  W.,  Mechanical  Engineer.  Ardmore.  Pennsylvania. 

SELLERS,  HOWARD,  Millboume  House,  Eongsessing  Station,  Philadelphia,  Pennsylvania. 

SELLERS,  RICHARD,  Bellevue.  Delaware. 

SELLERS,  WILLIAM,  Bellevue,  Delaware. 

SELLERS,  WM.  F.,  Boiler  Manufacturer.  Edge  Moor,  Delaware. 

SBRRILL,  WM.  J.,  Gas  Engineer,  Tl^e  United  Gas  Improvement  Company,  140Z  Arch  Street, 
Phuadelpma,  Pennsylvania. 

SEVBRT,  MBLVIIf  L.,  Inventor,  Writer,  Lecturer,  236  Park  Avenue,  Arlington  Heights, 
Massachusetts. 

SHAND,  A.  C,  Civil  Engineer,  Narberth,  Pennsylvania. 

SHARER,  CARL  W.,  Telephone  Equipment,  446  East  Walnut  Lane,  Germantown.  Philadelphia. 
Pennsylvania. 

SHARP,  CLAYTON  H.,  Electrical  Testing  Laboratories,  8oth  Street  and  Bast  End  Avenue. 
New  York,  New  York. 

SHARP,  W.  H.,  Paper  Manufacturer,  38  South  6th  Street.  Philadelphia,  Pennsylvania. 

SHARPLBS,  S.  P.,  Chemist  and  Engineer,  a6  Broad  Street,  Boston,  Massachusetts. 

SHARPLESS,  L.  P.,  Manufacturer  of  Cream  Separators,  West  Chester.  Pennsylvania. 

SHATTUCK,  JOHN  D.,  General  Manager,  Philadelphia  Suburban  Gas  and  Electric  Compviy. 
General  Superintendent,  American  Oas  Company,  and  for  mail  Chester,  Pennsylvania. 

SHBLTON,  F.  H.,  Gas  Engineer.  17 14  DeLancey  Street.  Philadelphia  Pennsylvania. 

SHIMBR,  PORTER  W.,  Chemist  and  Metallurgist,  Easton.  Pennsylvania. 

SHIPLEY,  ALBERT  R.,  Industrial  Engineer,  ag  Arch  Street,  Providence.  Rhode  Island. 

SHOEMAKER,  SAMUEL,  Builder  and  Real  Estate  Agent.  1831  Land  Title  Building.  Phila 
delphia.  Pennsylvania. 

SH0EMAE:ER,  THOMAS  H.,  lao  West  Tulpehocken  Street,  Germantown,  Philadelphia 
Pennsylvania. 

SHRIOLEY,  JOHN  M.,  President,  Williamson  Free  School  of  Mechanical  Trades,  Lansdowsc 
Pennsylvania. 

SHUMAN,  FRANK,  Consulting  Engineer  and  Chemist.  3400  Disston  Street,  Tacony.  Phila 
delphia.  Pennsylvania. 

SILLIMAN,  FRANK,  Jr.,  Engineer  and  Manager,  5987  Woodbine  Avenue,  Overbrook.  Penc 
sylvania. 

SIMS,  CHARLES  A.,  Civil  Engineer  and  Contractor,  2704  Cathedral  Street.  Washington,  D.  C 

SIMSOHN,  JULIAN  STERN,  Chemist.  909  North  Franklin  Street.  Philadelphia,  Pennsylvania. 

SINCLAIR,  ANGUS,  Editor,  114  Liberty  Street.  New  York,  New  York. 

SINKLER,  JOHN  P.  B.,  Architect.  805  Bailey  Building.  Philadelphia.  Pennsylvania. 

SKINNER,  C.  E.,  Bngmeer  of  Research  Division,  Westinghouse  Electric  and  Manufacturbg 
Company,  Pittsburgh,  Pennsylvania,  and  for  matl  1309  Singer  Place,  Wilkinsbarg, 
Pennsylvania. 

SKINNER,  H.  J.,  Chemical  Engineer.  Vice-President.  Arthur  D.  Little,  Inc.,  Boston,  Massa- 
chusetts, and  for  mail  71  West  Chestnut  Street,  Wakefield,  Massachusetts. 

SLATER,  HOWARD  C,  Me(;hanical  Engineer,  P.  O.  Box  xoa,  Ridley  Park,  Pennsylvania. 

SMINK,  F.  C,  President,  Reading  Iron  Company,  Reading.  Pennsylvania. 

SMITH,  ALEXANDER,  Professor  of  Chemistry.  Columbia  University,  NeW  York.  New  York. 

SMITH,  AUGUSTUS,  Civil  Engineer.  R.  F.  D.  No.  2,  Elizabeth.  New  Jersey. 

SMITH,  A.  DeW.,  Mining  Engineer,  Coal  Exchange  Building,  Wilkes-Barre,  Pennsylvania. 

SMITH,  EARL  B.,  Testing  and  Mechanical  Engineer.  U.  S.  Office  of  Public  Roads,  X4th  aci 

B  Streets.  S.  W.,  Washington,  D.  C. 
SMITH,  EDWARD  W.,  Chemical  Engineer.  735  East  Penn  Street,  Germantown,  Philadelphia. 

Pennsylvania. 
SMITH,  EDWIN  F.,  Civil  Engineer,  4102  Locust  Street,  Philadelphia.  Pennsylvania. 

SMITH,  FRANK  W.,  Vice-President.  The  United  Electric  Light  and  Power  Company.  Z170 

Broadway,  New  York,  New  York. 
SBOTH,  HORACE  B.,  Mechanical  Engineer,  2229  Chelsea  Avenue,  Walbrook,  Baltimore. 

Maryland.  '^  *•  , 

SMITH,  H.  S.  S.,  Professor  of  Civil  Engineering,  University  of  Princeton,  and  for  mail  P.  0. 

Box  161.  Princeton,  New  Jersey. 

SMITH,  J.  WALDO,  Chief  Engineer,  Municipal  Building,  New  York,  New  York. 

SMITH,  LOUIS  C,  Philadelphia  Electric  Company,  ia2  Arch  Street,  Philadelphia,  Penzi- 

sylvania. 
SMITH,  OBERLIN,  Engineer,  Manufacturer  and  Author,  Bridgeton,  New  Jersey. 
S  IITH,  S.  D.,  Machinist,  i6z6  North  Redfield  Street.  Philadelphia,  Pennsylvania. 
SMITH,  S.  N.,  Shipbuilder,  Montgomeryville,  Pennsylvania. 
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SMITH,  T.  CARPBNTBR,  Mechanical  Engineer,  Art  Club,  aao  South  Broad  Street,  Phila* 
delphia.  Pennsylvania. 

SMITH,  WALTER  B.,  Suburban  Builder,  Wynnewood.  Montgomery  County,  Pennsylvania. 

SMITH,  WILLIAM,  Builder  and  Lawful  Measurer.  1417  West  Dauphin  Street.  Philadelphia, 
Pennsylvania. 

SMITH,  WM.  O.,  Physician.  1509  Arch  Street,  Philadelphia.  Pennsylvania. 

SMTTH,  M.  C,  1700  Morris  Building,  Philadelphia,  Pennsylvania. 

SNSLLBNBURG,  SAMUEL,  Merchant,  Market  and  I3th  Streets,  Philadelphia.  Pennsylvania. 

SNOOK,  H.  CLYDE,  Electrical  Engineer.  President.  Snook-Roentgen  Manufacturing  Company, 
1 3 10  Race  Street.  Philadelpnia,  Pennsylvania. 

SOUDBR,  HARRISON,  Civil  Engineer,  General  Superintendent.  Cornwall  Ore  Bank  Company, 
Cornwall.  Pennsylvania. 

SOX7LAS,  CHAS.  W.,  Bets  Building,  Philadelphia.  Pennsylvania. 

SPACKMAN,  HENRY  S.,  President.  Henry  S.  Spackman  Engineering  Company.  4a  North 
i6th  Street.  Philadelphia.  Pennsylvania. 

SPARKS,  THOMAS  W.,  Trustee  of  Estate,  zaz  Walnut  Street.  Philadelphia.  Pennsylvania. 

SPARRB,  FIN,  Chemist,  Director  of  Experimental  Station,  E.  I.  Du  Pont  de  Nemours  Powder 
Company,  P.  O.  Henry  Clay,  Delaware. 

SPAYD.  CHARLES  HAY,  Chemist  and  Ink  Maker.  509  South  zoth  Street.  Philadelphia, 
Pexmaylvania. 

SPENCER,  PAUL,  Electrical  Engineer,  The  United  Gas  Improvement  Company,  140 1  Arch 
Street,  Philadelphia,  Pennsylvania. 

SPENCER,  THOMAS,  Electrical  Engineer.  4923  Warrington  Avenue.  West  Philadelphia, 
Pennsylvania. 

SPERRY,  ELMER  a).  Engineer,  The  Sperry  Gyroscope  Company,  126  Nassau  Street.  Brooklyn, 
New  York. 

SFICBR,  H.  N.,  Metallurgical  Engineer,  Room  1926.  30  Church  Street,  New  York,  New  York. 

SPIBSB,  GEORGE  W.,  Attomey-at-law,  1642  Green  Street,  Philadelphia,  Pennsylvania. 

SPRAGUE,  FRANK  J.,  Consulting  Engineer.  165  Broadway.  New  York.  New  York. 

SPRAGUE,  HENRY  H.,  Manufacturer.  Black  Rock,  Bridgeport,  Connecticut. 

SPRONG,  S.  D.,  Electrical  Engineer,  Edison  Electrical  Illuminating  Company,  360  Pearl 
Street.  Brooklyn.  New  York. 

SPRUANCE,  W.  C,  Jr.,  Assistant  Director  of  Hi^h  Explosives.  Operating  Department,  B.  I. 
Du  Pont  de  Nemours  Powder  Company,  Wilmington,  Delaware. 

SQUIER,  Col.  GBORGB  OWEN,  Signal  CorjM,  U.  S.  A.,  Military  Attach6,  American  Em- 
bassy, London,  England. 

STANFORD,  H.  R.,  Civil  Engineer.  Chief  Bureau  of  Yards  and  Docks,  U.  S.  N.,  Washington, 
D.  C. 

STANLEY,  WILLIAM,  Consulting  Electrical  Engineer.  Great  Barrington,  Massachusetts. 

STANTIAL,  FRANK  G.,  Chemical  Engineer,  146  Florence  Street,  Melrose,  Massachusetts. 

STANTON,  J.  R.,  Copper  Mining,  15  William  Street,  New  York,  New  York. 

STB  AC  Y,  JOHN  W.,  General  Machine  Manufacturer,  York,  Pennsylvania. 

STBEL,  JOSEPH  M.,  Building  Construction,  z6oo  Arch  Street.  Philadelphia,  Pennsylvania. 

STEIN,  A.,  Importer  and  Manufacturer.  97  Gold  Street.  New  York.  New  York. 

STEINMETZ,  CHARLES  P.,  Chief  Consulting  Engineer.  General  Electric  Company,  and 
Professor  of  Electrical  Engineering,  Union  College,  and  for  mail  Wendell  Avenue. 
Schenectady.  New  York. 

STEINlfBTZ,  J.  A..  Iron.  Steel  and  Aluminum  Expert  Designing,  Messrs.  Janney  and  Stein- 
metz.  4th  and  Market  Streets.  Philadelphia,  Pennsylvania. 

STEINlfBTZ,  SPENCER  J.,  Sales  Agent,  141  Milk  Street.  Boston.  Massachusetts. 

STEM,  FRANK,  Mechanical  Engineer.  508  Chestnut  Street.  Philadelphia,  Pennsylvania. 

STERN,  J.  LEWIS,  1805  Spring  Garden  Street.  Philadelphia.  Pennsylvania. 

STEVENS,  F.  S.,  Maintenance  of  Way  Engineer.  Philadelphia  &  Reading  Railway  Company, 
Reading.  Pennsylvania. 

STEVENS,  JOHN  S.,  9th  Street  and  Montgomery  Avenue.  Philadelphia.  Pennsylvania. 

STEVENSON,  S.  PRICE,  Manufacturer  of  Cold  Storage  Doors,  1500  West  4th  Street,  Chester, 
Pennsylvania.  • 

STEWART,  FRANK  H.,  Electrical  Supplies,  37-39  North  7th  Street.  Philadelphia,  Penn- 
sylvania. 

STEWART,  RALPH  C,  514  Commonwealth  Trust  Building,  Philadelphia.  Pennsylvania. 

STEWART,  THOMAS  S.,  Physician,  comer  z8th  and  Spruce  Streets,  Philadelphia.  Penn- 
sylvania. 

STIBGUTZ,  JULIUS,  Professor  of  Chemistry.  University  of  Chicago,  Chicago.  Illinois. 

STILL  WELL,  L.  B.,  Consulting  Engineer,  zoo  Broadway.  New  York.  New  York. 

STITZBR,  A.  B.,  Electrical  Engineer,  Ford,  Bacon  and  Davis,  zz$  Broadway,  New  York,  New 
York. 
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STOCKWBIX,  JOSEPH  F..  Aasistont  General  Manager,  Keystone  Telephone  Company,  135 
Sottth  2nd  Street,  Philadelphia.  Pennsylvania. 

STOKBS,  FRANCIS  J,,  Machinery  Manufacturer,  Z7th  and  Cambria  Streets,  Philadelphia, 
Pennsylvania. 

8TONB,  CHARLES  A.,  Engineer,  Stone  and  Webster  Engineering  CorxK>ration,  147  Milk  Street. 
Boston.  Massacnusetts. 

STONE,  C.  W.,  Electrical  Engineer,  General  Electric  Company,  Schenectady,  New  York. 

STONE,  I.  F..  Chemical  Merchant.  President,  National  Aniline  and  Chemical  Company, 
100  William  Street.  New  York,  New  York. 

STONE,  JOHN,  Consulting  Electrical  Engineer.  Duxbury,  Massachusetts. 

STOTESBURT,  E.  T.,  Banker,  Chestnut  and  sth  Streets,  Philadelphia,  Pennsylvania. 

STOUGHTON,  A.  B.,  Lawyer,  1506  Land  Title  Building.  Philadelphia,  Pennsylvania. 

STOUT,  ORIN  C,  Engineer  and  Contractor,  201  Wyandotte  Building,  Columbus,  Ohio. 

STOUT,  R.  P.,  Ordnance  Engineer,  404  Market  Street,  Bethlehem,  Pennsylvania. 

STRADLING,  G.  F.,  Head  of  Science  D^artment.  North  East  Manual  Training  High  School. 
and  for  mail  5120  Newhall  Street,  Germantown,  Philadelphia.  Pennsylvania. 

STRATTON,  HARRISON  D.,  Manager.  3837  Market  Street,  Philadelphia.  Pennsylvania. 

STROBRIDGE,  WM.,  Chief  Engineer,  United  States  Cast  Iron  Pipe  and  Foundry  Company. 
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SYLVESTER,  J.  W.,  Philadelphia  Electric  Company,  xooo  Chestnut  Street,  Philadelphia. 
Pennsylvania. 

STMONS,  WILSON  E.,  Consulting  Engineer,  900  Postal  Telegraph  Building,  Chicago.  Illinois. 

TABER.  GEORGE  H.,  General  Manager,  Gulf  Refining  Company,  P.  O.  Box  12x4.  Pittsburgh. 
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TAIT,  F.  M.,  President.  The  Dayton  Power  and  Light  Company,  Home  Telephone  Building, 
Dayton,  Ohio. 

TALBOT,  H.  P.,  Professor  of  Inorganic  Chemistry,  Massachusetts  Institute  of  Technology. 
Boston,  Massachusetts. 

TAPPER,  THOMAS,  Author.  Editor  and  Lecturer.  362  Riverside  Drive,  New  York.  New  York. 
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UEHLING,  E.  A.,  Mechanical  Engineer.  President  and  General  Manager.  Uehling  Instrtiment 
Company,  and  for  mail  199  Franklin  Avenue,  Passaic.  New  Jersey. 
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WEEES,  EDWIN  R.,  Consulting  Engineer,  iiiS  HarrUon  Street,  Kaniaa  City,  Miuoui 
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WELLS,  W.  r.,  Vice-President,  Edison  Electric  Illuminating  Company.  360  Pearl  Street, 
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WHITHEr,   CHARLES  H.,    Manufacturer's   Agent.   403    Harrison   Building.    Phlladelphis, 
nsylvanlB. 
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WILSON,  ARTHUR  MORTON,  General  Insurance,  Strafford.  Pennsylvania. 

WILSON,  H.  A..  Automobiles.  Mitchell  Motor  Car  Company,  and  for  mail  161  x  Spruce  Street, 
Philadelphia.  Pennsylvania. 
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WILSON,  J.  L.,  Treasurer.  Room  608,  608  Chestnut  Street.  Philadelphia,  Pennsylvania. 

WILSON,  JOHN  S.,  Inspector,  124  South  Butaw  Street.  Baltimore.  Maryland. 
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WOOD,  WALTER,  Manufacturer,  400  Chestnut  Street,  Philadelphia.  Pennsylvania. 
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Harrison,  C.  Leland,  1899-1902 
Harrison,  John,  1824-1829 
Harrison,  Joseph,  Jr.,  1854,  1856- 

1859 
Hart,  Samuel,  1865-1870 

Haviland,  John,  1824-1826 

Hays,  Isaac,  1840-1841 

Heller,  Charles  S.,  1879^1880 

Helme,  William,  1869-1888 

Henderson,  George  R.,  1915- 

Herse,  George  P.,  1851 

Hexamer,  Charles  A.,  1904- 

Heyl,    Henry  R.,  1879-1895,  1898- 

1909 
Hoadley,  George  A.,  191 1- 
HoRN,  Henry,  1824 
HoRSTMAN,  William  J.,  1865-1868 
Houston,  Edwin  J.,  1874-1897 
Howard,  George  C,  1855-1858 
Howe,  Herbert  M.,  1898-1900 
HowsoN,  Charles  Henry,  1903-1907 
HowsoN,  Henry,  1898^-1903 
Hufty,  Samuel,  1834-1850 
Humphreys,  Samuel,  1826 
Hunter,  James,   1864 
Hutchinson,  Charles  H.,  1888-1890 
Hutchinson,  James,  1841-1842 
Hutchinson,  Joseph,  1860-1863 
Jayne,  Harry  W.,  1891-1910 
Jennings,  W.  N.,  1896 
Johnson,  Lawrence,  1855-1859 
Jones,  Thomas  P.,  1826 
Jones,  Washington,  1859-1895,  1897- 

1900 
Katez,  I^  1824 


Keating,    William    H.,    1824-1826, 

1830^1840 
Keller,  Harry  R,  1914- 
Kelly,  Henry  H.,  185  i 
King,  Robert  P.,  185 1 
Kirk,  Charles  H.,  1830 
Kirkpatrick,  George  £.,  1911-1914 
Kneass,  William,  1825 
Knight,  Daniel  R.,  1845 
Krumbhaar,  Alexander,  1898-1911 
KuHN,  C.  Hartman,  1896-1905 
Lambert,  Wm.  H.,  1906 
Lesley,  Robert  W.,  191 3- 
Le  Van,  W.  Barnet,  1864-1876 
Levy,  Louis  E.,  1903- 
Lewis,  Enoch,  1868-1894 
Lewis,  Harvey,  i 824-1 827 
Lewis,  Mordecai  D.,  i 828-1836 
Lindsay,  John,  1843 
Lindsay,  Robert,  1834-1836 
LiNNARD,  James  M.,  1836-1838 
Linville,  J.  Hayes,  1868 
Longstreth,  Charles,  1903-1907 

LONGSTRETH,    EdWARD,    1868-187O, 

I895-I897 

Loud,  Thomas,  1829-183 i 
Love,  William  H.,  1859 
Lucas,  John,  1888-1894 
LuKENs,  Isaiah,  1828 
lukens,  j  a  wood,  i902-1908 
Lyman,  Benjamin   S.,   1901-1902 
McAlpine,  James,   1825-1828 
McCaffrey,  E.  V.,  1910- 
McCambridge,  Richard,  1876 
McClure,  John,  1853-1856 
McClurg,  Alexander,  1833-1839 
McEuen,  Thomas,  1829 
McKean,  William  V.,  1879-1883 
Marks,  William  D.,  1881-1884 
Marshall,  Samuel  R.,  1887-1893 
Mason,  David  H.,  1824 
Mason,  James  S.,  1861 
Megargee,  Charles,  1858 
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MAVAOERS-HCODtlnsM) 


Meiss,  Ricbard  Waln,  igo8- 
Meruck,  J.  Vauchan,  1864-1866, 

1870-1884 
Mekuck,    Samuel  V.,    1824-1827, 

1830-1841,  1855-1863 
Mifflin,  Llovd,  1825-1826 
Miles.  Fredesice  B.,  1874 
MiLLEH,  Abraham,  1824-1846,  1855- 

1858 
Mitchell,  J.  E.,  1874 
Morris,  Isaac  P.,  1836-1843 
Mitchell,  William  A.,  1864-1865 
Moore,  Blooufield  H.,  1864-1868 
Moore.  Joseph   W.,    1860-1861 
Morgan,  Marsbau-  S.,  igi4- 
MoRRis.  Elwooo,  1844-1847 
Morris.  Henrv  G.,  1864-1869 
Morris,  Wiluam  E.,  1847-1851 
MucKLE,  M.  Richards,  Jr.,  1894-1896 
Naylob,  Jacob,  1863,  1865-1872 
Neafie,  Jacob  G.,  1868 
Newhall.  Paul  W.,  1843-1844 
Norris,   Isaac,    1870-1878,    1883- 
Nystrom,  Johk  W.,  1873-1875 
Ogoeh,  John  M.,  1833 
Ogle,  Williams,  1845-1850 
O'Neill,  John,  1827-1832 
Orr.  Hector.  1871-1887 
OuTERBRiDGE,  Alex.  E.,  Jr..  1881-1886 
Palmer,  B.  Franklin,  1B62 
Parrish,  William  D.,  1838,  1852- 

1854 
Parry,  Charles  T.,  1864 
Patterson,  Robert,   1824 
Patterson,  Robert  M„  1825-1827 
Paul,  Lawrence  T.,  1895- 
Pemberton,    Henry,    Jr..    1891-1896 
Perry,  Robert  S.,  1912- 
Pettit,  Horace,  1894-1910 
PuRVES,  Alexander.  1875-1876 
Ralston,  Ashbel  G.,  1825-1830 


Rahage,  Adam,  1824-1832 
Rand,  Theodore  D.,  1874-1897 
Reed.  William  B.,  1832-1836 
Reeves,  Benjamin,  1829-1837 
Reeves,  Samuel  J.,  1864 
Reeves,  Stacy,  18S9-1902 
Rice,  John,  1866-1867 
Richards.  Mark,  1831 
Richardson,  John.  1825 
RiEHLE,  Henry  J.,  1826-1827 
RoBBiNS,  Samuel  J.,  1827-1833 
Roberts,  Algernon  S.,  1828 
Roberts,  Percival,  1864-1868 
Roberts,  Solomon  W.,  1842-1S47 
Robinson,  Alexander  P.,  1911- 
RoCERS,  Evans,  1854-1863 
Rogers,  Henry  D.,  1838-1843 
Rogers,  James  S.,  1909- 
RoGERS,  Robert  E..  1867 
RoNALDSON,    Charles   E.,    1885-1893, 

1908-1912 
RosENGARTEN,  George  D.,  1912- 
RowLAND,  James,  Jr.,  1829-1830 
Rowland,  William,  1828 
Rush,  William,  1825 
Rust.  James  I..  1824 
Sadtler,  Samuel  P.,  1888-1897 
Sanborn,  E.  H.,  1907- 
Sartain.  John.  1877-1879 
Sartain,  Samuel,  1865-1882 
Savery,  Peleo  B.,  1851-1852 
Saxton,  Joseph.  1842-1844 
Say,  Benjamin,  1832-1833 
Scattercood.  Thomas,  1829-1834 
Schaum,  Otto  W.,   1907 
Schreiner,  Joseph  H.,  1827-1832 
Schumann,   Francis,   1899-1902 
Seiper,  Thomas.   1824 
Sellers,  Coleman,  1862-1866,  1875- 

1905 
Sellers,  Coleman,  Jr.,  1906^1911 
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MAJTAOBRS-iContliitted) 


Sellers,  William,  1857-1861,  1867- 

1892 
Shain,  Charles  J.,  1884-1887 
Shinn,  Earle,  1836^-1837 
Sloan,   Samuel,  1864 
Smith,  Charles  E.,  1852-1855 
Souder,  Jacob,  1828 
Spangler,  Henry  W.,  1891-1893 
Stevenson,  Wiluam,  Jr.,  1828 
Stewart,    Thomas   S.,    1842-1850, 

185^-1863 
Strickland,  William,  1828 
Struthers,  John,  1827-1849 
Taber,   George,   1839-1842 
Tatham,   William    P.,   1870-1878, 

1886-1887 
Thompson,  Ambrose  W.,  i839r-i843 
Thomson,  Euhu,  1878-1881 
Thorne,  William  H.,  1881-1897 
Thornley,  John,  185 i 

TiLGHMAN,  BeNJ.  C,   187I-1875 

Toppan,  Charles,  1831-1832 
TowNE,  John  H.,  1840-1857,  1869 
Townsend,  Edward  Y.,  1866^1867 
Tracy,  Eliashib,  1851 
Traxjtwine,  John   C,   1834,   1844, 

1852-1857 
Trautwine,  John  C,  Jr.,  1891-1895 

Trego,  Charles  B.,  1837-1846 

Trevor,  John  B.,  1832 

Troth,  Henry,  1837^1841 

Tryson,  George  W.,  1831-1833 

Tyler,  Rufus,  1826-1837 

Vauclain,  Samuel  M.,  1898,  1906 

Vaux,  George,  Jr.,  1898-1899 

Walter,  Joseph  S.,  Jr.,  1834-1837 

Walter,  Thomas  U.,   1829-183  i, 

1840-1851 


Warder,  William  S.,  1825-1827 
Warner,  John  S.,  i 837-1843 
Weaver,  Jacob,  1856^1857 
Weaver,  John  J.,  1880-1891 
Weightman,  William,  1862-1863 
Wetherill,  Charles,   1835 
Wetherill,  J.  P.,  1902 
Wetherill,  John  P.,  1824-1825 
Wetherill,  William,  1832 
Weygandt,  Thomas  J.,  1851-1863 
Wharton,  William,  Jr.,  1871 
Whitaker,  George  P.,   1851-1852 
White,  Charles  H.,  1828-1835 
White,  Samuel  S.,  1864-1867 
Whitney,  Asa,   1846^1850 
Whitney,  George,   1858-1860 
Whitney,  James  S.,  1862-1863, 

1865-1869 
Whitney,  John  R.,  1861 
WicKHAM,  M.  T.,  1824 
Wiegand,  John,  1831-1853 
WiEGAND,  S.  Lloyd,  1864,  1890-1893 
Williams,  Edward  H.,  1871-1872 
Williams,  Isaac  S.,  1846^1850, 

1852-1863 
Wilson,  Joseph  M.,  1869-1886 
Wilson,  O.  Howard,  i 864-1 869 
Wolborn,  Cornelius  A.,  1 844-1850 
Wolf,  Otto  C,  i  897-1 913 
Wood,  Alan,  1845-1863 
Wood,  Samuel  R.,  1824-1825 
Wood,  Walter,  1903-1912 
WooTTEN,  John  E.,  1860^1862 
Yardley,  William,  Jr.,  1829 
Yeager,  Joseph,  1832 
Young,  Andrew,  i  828-1830 


THE  INSTITUTE'S  ACTIVITIES 


The  Franklin  Institute  was  organUed  in  the  year  1814  to  meet  a 
demand  in  America  for  an  Institution  similar  to  that  founded  by  Count 
Runiford  in  London  in  1709,  The  founders  intended  it  not  only  as  an 
appropriate  memorial  to  the  name  of  Frankhg,  but  as  means  of  continuing 
for  all  time  a  work  which  throughout  his  long  life  he  perhaps  regarded  as 
his  best,  namely,  the  discovery  of  physical  and  natural  laws  and  their  applica- 
tion to  increase  the  well-being  and  comfort  of  mankind. 

The  Hall  of  the  Institute  is  located  on  the  east  side  of  Seventh  Street, 
between  Market  and  Chestnut  Streets,  and  was  built  from  plans  furnished 
by  John  Haviland,  architect.  The  corner-stone  was  laid  with  appropriate 
Masonic  and  other  ceremonies,  on  the  eighth  day  of  June,  1825,  at  noon. 
The  funds  for  the  purchase  of  the  lot  and  the  erection  of  the  building  were 
provided  by  the  issue  of  a  building  loan,  which  was  freely  taken  by  members 
and  friends  of  the  enterprise,  and  has  long  since  been  repaid.  The  building 
was  completed,  and  the  Institute  took  possession  of  all  except  the  second 
floor  (which  was  occupied  by  the  United  States  Courts  until  1830)  in  1826. 
Upon  the  Arst  floor  are  located  the  lecture-room  (capable  of  accommodating 
about  300),  and  laboratories  and  offices.  The  second  floor  is  occupied  by  the 
library,  to  which  special  attention  is  paid  elsewhere.  The  third  floor  is  given 
up  entirely  to  the  use  of  the  School  of  Mechanic  Arts. 

THE  LIBRARY 

The  plan  of  the  founders  contemplated  "the  formation  of  a  library  of 
books  relating  to  science  and  the  useful  arts,  and  the  opening  of  a  reading- 
room  ; "  and,  accordingly,  in  1827,  the  first  Committee  on  Library  was 
appointed. 

The  books  forming  the  nucleus  of  the  library  were  stored  in  the  residence 
of  a  member  of  the  committee  until  early  in  the  year  1829,  when  the  first 
reading  room  was  opened.  During  the  next  year  a  special  committee  of 
twenty  issued  an  appeal  for  books  and  contributions  of  money  in  aid  of  the 

The  founding  of  the  Journal,  in  1826,  by  opening  the  way  to  the  establish- 
ment of  exchange  relations  with  other  societies  and  with  the  leading  niaga- 
lines  and  periodicals  devoted  to  science  and  ihe  useful  arts,  proved  an 
invaluable  help  in  promoting  its  growth,  and  thus,  early,  gave  to  the  library 
the  distinctive  character  which  it  has  since  maintained.  From  the  nucleus 
formed  by  this  useful  agency  has  grown  a  reference  library  of  scientific 
literature,  in  some  branches  unique,  and,  in  extent  and  completeness,  second 
to  none  in  the  United  States,  embracing  the  publications  of  the  principal 
scientific  and  technical  societies  of  the  world,  and  the  leading  periodicals 
devoted  to  science  and  the  arts. 
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Several  of  the  foreign  governments  have  deposited  with  the  library 
complete  sets  of  their  patent  office  publications.  There  are  on  the  shelves 
for  reference  files  of  the  specifications  of  the  patent  office  of  Great  Britain 
since  the  year  1617,  of  France  since  1791,  of  Switzerland  since  1888,  of  the 
United  States  since  1790.  Abstracts  of  the  patents  granted  by  Germany, 
Russia,  Hungary  and  Austria  can  also  be  consulted. 

The  library  is  annually  enriched,  also,  by  the  gift  of  numerous  technical 
publications  of  a  miscellaneous  character  from  foreign  governments,  and 
from  States  and  municipal  authorities  and  corporations.  These  embrace 
publications  relating  to  public  works ;  official  reports  relating  to  geology,  the 
mining  and  metallurgical  industries,  agriculture,  public  health,  municipal 
engineering;  reports  of  railway  and  other  transportation  companies,  manu- 
facturing corporations,  etc 

For  many  years  it  has  been  the  policy  of  this  committee  to  increase  the 
value  of  the  collection  as  a  library  of  reference,  and  to  this  end  it  has 
devoted  systematic  effort  to  the  task  of  completing  the  files  of  its  important 
serial  publications.  In  this  work,  the  committee,  with  the  substantial  assist- 
ance of  several  liberal  contributions  of  money  from  generous  friends  of  the 
Institute,  has  been  notably  successful. 

At  the  present  time  the  collection  consists  of  66,733  volumes  and  50,336 
pamphlets. 

To  inventors  and  manufacturers  seeking  for  information  respecting  the 
state  of  the  arts  and  manufactures,  the  extensive  collection  of  patent  literature 
which  the  library  places  at  their  disposal  is  indispensable,  and  the  library  is 
constantly  resorted  to  by  attorneys  and  their  clients  for  the  purpose  of 
consulting  these  volumes;  while,  to  the  professional  man  and  the  student, 
the  scientific  and  technical  serials  in  which  the  library  is  so  rich  are  no  less 
indispensable  as  an  aid  in  pursuing  their  investigation. 

THE  COMMITTEE  ON  SCIENCE  AND  THE  ARTS 

A  branch  of  the  Institute's  work,  which,  perhaps,  more  obviously  than 
any  other,  illustrates  the  spirit  which  animated  the  founders,  and  which  their 
successors  have  worthily  perpetuated  and  striven  to  improve  and  extend,  is 
that  which  is  now  conducted  by  the  Committee  on  Science  and  the  Arts. 

One  of  the  things  that  was,  apparently,  uppermost  in  the  thoughts  of  the 
founders,  was  the  need — ^as  urgent  then  as  to-day — felt  by  inventors  and 
discoverers,  of  some  competent,  trustworthy  and  impartial  body,  to  whom 
they  could  safely  appeal  for  advice,  and  on  whose  judgment  they  could  con- 
fidently rely  for  an  opinion,  as  to  the  usefulness  of  their  inventions  and 
discoveries. 

One  of  the  first  acts  of  the  Board  of  Managers  was  to  appoint  a  Board 
of  Examiners,  whose  duty  it  was  to  examine  and  make  report  upon  all  new 
and  useful  machines,  inventions  and  discoveries  submitted  to  them.  Sub- 
sequently the  name  of  the  Board  of  Examiners  was  changed  to  the  "Com- 
mittee on  Inventions." 

This  organization  continued  in  existence  until  the  year  1834,  when,  by 
act  of  the  Institute,  it  was  abolished,  and  in  its  place  there  was  established 
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"Committee  on  Science  and  the  Arts,"  with  enlarged  powers  and  a 
er  field  oE  latior.  As  originally  constituted,  membership  in  this  com- 
tee  was  open  to  all  members  of  the  Institute  in  good  standing  who  choie 
enroll  their  names,  and  who  by  thus  voluntarily  associating  themselves 
1  the  committee,  pledged  themselves  to  perform  the  duties  assigned  to 

Under  this  form  of  organisation  the  committee  continued  for  mote  than 
/  years,  and  its  usefulness  during  this  long  period  is  attested  by  its 
}rds,  containing  the  results  of  the  examination  of  a  great  number  of 
!ntions,  and  of  its  investigations  of  many  subjects  of  importance  eo- 
•ted  to  it  by  the  Institute. 

In  the  year  1886,  the  Institute  adopted  an  amendment  to  its  by-laws,  by 
ch  this  committee  was  reorganized  on  an  elective  basis,  thus  abolishing 

plan  of  voluntary  association  which  had  heretofore  been  a  distinguishing 
lure.  By  this  amendment  the  Institute  established  a  Committee  on 
;nce  and  the  Arts,  to  be  composed  of  forty-five  members  of  the  Institute, 
be  chosen  at  the  annual  election  (fifteen  each  year),  and  ''  who  shall 
Ige  themselves  by  their  acceptance  of  membership  to  perform  such  duties 
may  devolve  upon  them,  and  to  sustain  by  their  labors  the  scienlilic 
racter  of  the  Institute." 

Some  years  later  the  membership  of  the  committee  was  increased  from 
ly-five  to  sixty  and  by  a  provision  recently  adopted  the  members  are 
ointed  by  the  Board  of  Managers,  twenty  each  year. 

A  substantia!  proof  of  the  value  of  this  committee's  work,  and  which 
uld  be  highly  gratifying  to  every  member  of  the  Institute,  is  afforded  by 

action   of  the   Board   of   Directors  of   City  Trusts   in  availing  itself   ol 

committee's  services  in  the  distribution  of  the  John  Scott  Legacy  Medal 

Premium,  "  to  ingenious  men  and  women  who  make  useful  inventions." 
;  committee  has  so  carefully  guarded  its  recommendations  of  this  award, 
ch  bears  on  the  obverse  of  the  medal  the  inscription,  "  Awarded  by  the 
/  of  Philadelphia,"  that,  thus  far,  in  not  a  single  case,  has  the  Board  of 
,'  Trusts,  lo  whose  hands  the  city  has  confided  the  administration  of  ihf 
;t,  failed  to  approve  its  judgments. 

During  the  past  twenty  years  the  committee  has  investigated  over  goo 
;overies,  processes,  and  inventions. 

THE  JOURNAL 

The  publication  of  a  journal  for  the  diffusion  of  knowledge  on  all  sub- 
s  connected  with  science  and  the  useful  arts,  was  embraced  in  the  plan 
;hc  founders,  and  was  undertaken  shortly  after  the  organiiation  had  been 
cted.  This  publication  has  been  continued  without  interruption  to  the 
ient  time,  and  has  proved  most  useful,  not  only  in  directly  promoting  the 
s  and  objects  of  the  Institute,  but  also  in  extending  the  sphere  of  its 
iK-ncc  beyond  the  limits  of  its  local  habitation. 

The  first  step  to  secure  a  publication  was  taken  by  the  Institute  as  early 
|t<25,  when,  by  arrangement  with  C.  S.  Williams,  publisher,  a  magazine 
ring  the  title  The  American  Mechanics'  Magazine,  and  which  had  been 
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founded  by  him  in  New  York  at  the  beginning  of  that  year,  was  acquired  by 
Dr.  Thomas  P.  Jones,  who  had  recently  been  elected  professor  of  mechanics 
in  The  Franklin  Institute.  At  the  outset  the  responsibility  of  this  venture 
appears  to  have  been  assumed  by  Dr.  Jones,  after  he  had  received  assurances 
of  active  co-operation  and  support  from  the  members  of  the  Institute,  who 
were  warmly  interested  in  its  success. 

The  prospectus  of  the  new  publication,  which  was  issued  August  i, 
1825,  announced  the  fact  that  "  shortly  will  be  published 

THE 
FRANKLIN  JOURNAL 

AND 

MECHANICS'  MAGAZINE, 

Under  the  Patronage 

of  the 

Franklin  Institutb,  of  thb  State  of  Pennsylvania,  for  the  promotion  of  the 
Mechanic  Arts.  Edited  by  Dr.  Thomas  P.  Jones,  Professor  of 

Mechanics  in  the  Institute. 

The  object  of  The  Franklin  Journal,  as  defined  in  the  prospectus,  was, 
"to  diffuse  information  on  every  subject  connected  with  useful  arts." 

In  the  prospectus  of  The  Franklin  Journal  attention  is  called  to  the  fact 
that  it  was  intended  to  give  a  list  of  patented  inventions,  with  remarks  upon 
their  utility  and  originality.  This  proposition  was  literally  maintained  and 
continued  as  a  prominent  feature  of  the  Journal  to  the  close  of  1859,  save 
that  the  "  Remarks,"  which  were  in  many  cases  of  the  greatest  value  to 
those  interested  in  the  progress  of  the  arts  and  manufactures,  were  discon- 
tinued on  the  death  of  Dr.  Jones.  His  accession  to  the  position  of  Super- 
intendent of  the  Patent  Office  naturally  caused  him  to  devote  special  atten- 
tion to  the  preservation  of  the  record  of  patents  in  the  pages  of  the  Journal. 
This  circumstance  has  since  proved  of  considerable  value  to  all  who  have 
need  to  refer  to  the  early  patents  of  the  United  States,  as  will  appear  from 
the  following  explanation : 

In  the  official  Patent  Office  publications,  issued  by  the  Government  prior 
to  the  year  1843,  the  publication  of  the  claims  was  omitted ;  while,  for  a 
considerable  period  the  Journal  published  an  abstract  of  the  specifications 
and  the  claims  in  full.  The  Journal,  consequently,  is  the  only  source  at 
present  available  for  reference  to  the  specifications  and  claims  of  patents 
issued  by  the  United  States,  from  1828  to  1842,  inclusive.  The  Journal  can 
also  be  used,  in  place  of  the  official  publications,  as  a  source  of  reference  to 
the  patents  granted  during  the  period  1826-1859  in  which  the  patent  lists 
were   published  therein. 

The  complete  file  of  the  Journal  embraces  The  Franklin  Journal,  1826- 
1827,  and  the  Journal  of  The  Franklin  Institute,  1828  to  the  present  time, 
180  volumes  in  all. 

In  its  present  form,  the  Journal  is  an  octavo  of  about  100  pages.  It  is 
published  monthly,  the  twelve  impressions  being  divided  into  two  volumes 
yearly — January  to  June  and  July  to  December,  each  separately  paged,  and 
supplied  with  title-page  and  index. 


30  YEAR  BOOK  OP 

THE  SCHOOL  OP  MECHANIC  ARTS 

The  first  Board  of  Managers  of  the  Institute  provided  for  the  establish- 
ment of  a  standing  Committee  on  Instruction,  charged  with  the  duty  of 
directing  its  educational  work. 

This  committee  speedily  perfected  plans  for  systematic  instruction  bj 
means  of  lectures  and  demonstrations.  Professorships  in  chemistry,  in  natural 
philosophy  and  mechanics,  and  in  architecture  were  established  and  filled  b; 
the  election  of  capable  instructors. 

Provision  was  next  made  for  the  instruction  of  mechanics  and  appren- 
tices and  those  engaged  in  the  useful  trades,  and  early  in  1824  a  school  of 
mechanical  and  architectural  drawing  was  established.  This  experiment  seems 
to  have  been  crowned  with  complete  success;  and  the  managers  proceeded  to 
establish  another  school,  in  which  should  be  taught  "all  the  useful  branches 
of  English  literature  and  the  ancient  and  modern  languages."  This  project 
was  realiied  in  1826.  In  1827  over  three  hundred  scholars  were  upon  its 
roll  It  was  the  model  upon  which  the  Central  High  Schcol,  shortly  after- 
wards established  by  the  city  as  part  of  the  public  school  system,  was  pat- 
terned. With  the  organization  of  the  public  high  school,  that  of  the  Institute 
was  abandoned  as  unnecessary.  The  drawing  school,  however,  was  con- 
tinued, and  has  maintained  an  uninterrupted  existence  to  (he  present.  Its 
leading  feature— that  of  training  pupils  for  actual  work  in  shop  and  office — 
has  always  been  rigorously  preserved,  and  at  the  present  time,  as  a  school 
for  mechanical  draughtsmen,  it  is  conceded,  by  those  best  qualified  to  judge. 
to  be  one  of  the  most  thorough  and  practical  of  any  in  the  country. 

About  sixteen  years  ago  classes  in  mathematics  were  established ;  these 
later  became  a  part  of  the  school  of  machine  design.  Instruction  in  naval 
architecture  was  first  given  in  October,  1899. 

All  departments  of  instruction  were  united  in  the  year  1910  and  are  now 
known  as  the  School  of  Mechanic  Arts. 

LECTURES 

Have  always  occupied  a  prominent  place  in  the  scheme  of  the  Institute's 
work,   from  the  beginning  to  the  present. 

The  first  course  was  given  in  the  old  Academy  Building,  on  Fourth 
Street,  near  Arch,  owned  by  the  University  of  Pennsylvania,  the  use  of 
which  for  this  purpose  was  granted  by  the  trustees ;  and  the  work  of  the 
professors  was  ably  supplemented  by  a  corps  of  volunteer  lecturers  from  the 
membership  of  the  Institute.  A  little  later,  the  Institute  rented  the  lower 
floor  of  the  old  Carpenters'  Hall  for  this  purpose,  and  finally,  on  the  com- 
pletion and  occupancy  of  the  hall,  the  lectures  were  held  in  its  own  lecture 

For  many  years  the  lectures  were  of  the  nature  of  regular  courses  on 
architecture,  mechanics,  physics,  and  chemistry,  varied  of  course  from  year 
to  year,  but  following  generally  the  plan  of  graded  or  consecutive  instruction, 
as  in  schools  and  colleges.  This  system,  however,  though  for  a  long  period 
admirably  useful  in  meeting  the  needs  of  the  public,  was  found  in  time  to  be 
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gradually  outgrowing  its  usefulness.  Lecture  courses  on  scientific  themes, 
which  for  years  had  been  practically  pre-empted  by  The  Franklin  Institute, 
in  time  were  made  attractive  features  in  the  schools  and  colleges,  and  the 
popular  science  lecturer  became  a  conspicuous  figure  on  the  public  lecture 
platform.  And  so  it  came  about,  naturally,  that  the  Committee  on  Instruction 
found  it  advantageous  gradually  to  modify  its  plans  to  adapt  them  to  the 
changes  of  the  times.  For  a  number  of  years,  accordingly,  the  character  of 
the  Institute  lectures  has  departed  widely  from  the  old-time  pattern.  The 
object  at  present  most  conspicuously  kept  in  view  in  the  selection  of  the 
lectures  is  to  give  the  members  of  the  Institute  the  advantage  of  having 
presented  to  them  the  latest  advances  in  the  useful  arts  and  the  sciences 
bearing  thereon;  and,  to  this  end,  the  committee's  efforts  each  year  arc 
directed  to  the  purpose  of  securing  the  services  of  men  of  eminence  in  their 
respective  fields  of  labor,  who  are  invited  to  select  their  own  themes.  Since 
its  foundation  The  Franklin  Institute  has  given  free  to  the  public  thousands 
of  lectures  by  distinguished  scientists  and  technologists  on  scientific  and 
technological  subjects  in  addition  to  numerous  popular  and  illustrated  ad- 
dresses on  subjects  of  immediate  interest  to  the  public  and  germane  to  the 
topics  of  the  day. 

MEETINGS 

General  meetings  of  the  Institute's  entire  membership  are  held  once 
each  month,  except  during  the  summer.  At  these  meetings  great  inven- 
tions and  discoveries,  important  engineering  projects,  and  notable  achieve- 
ments in  all  fields  of  scientific  progress  are  presented,  exhibited  or  discussed. 
Many  of  the  epoch-making  inventions  have  been  shown  in  their  experi- 
mental stages  at  these  meetings — as  the  phonograph,  the  electric  light,  the 
typewriter,  liquid  air  apparatus,  machine  telegraphy,  etc. 

EXHIBITIONS 

As  a  means  of  promoting  the  mechanic  arts,  the  holding  of  exhibitions 
was  highly  favored  by  the  founders,  and  in  this  field  of  activity  the  Institute, 
for  many  years,  was  conspicuously  prominent. 

The  first  exhibition  of  American  manufacturers  was  held  in  October, 
1824,  in  Carpenters'  Hall. 

This,  it  should  be  remembered  to  the  credit  of  the  Institute,  was  the 
first  of  the  kind  to  be  undertaken  in  this  country. 

The  exhibitions  of  the  Institute  were  held  yearly  or  biennially,  down  to 
the  year  1858.  Many  of  the  earlier  events  took  place  in  the  old  Masonic 
Hall,  on  Chestnut  Street,  above  Seventh,  and  in  a  temporary  annex  thereto; 
and  the  more  recent  ones  in  the  one-time  famous  Museum  Building,  at 
Ninth  and  Sansom  Streets,  the  destruction  of  which  by  fire,  in  the  year  1850, 
made  it  necessary  for  the  managers,  for  several  years,  to  adapt  themselves 
to  less  desirable  quarters,  and  finally  to  discontinue  the  exhibitions  for  a 
time  for  want  of  a  centrally  located  building  suitable  for  the  purpose. 

In  the  year  1874  occurred  the  fiftieth  anniversary  of  The  Franklin  In- 
stitute, and  a  fortunate  circumstance  enabled  the  managers  to  signalize  the 
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event  by  holding  an  exhibition,  which  proved  from  every  point  of  view  as 
eminenily  successful  one.  The  circumstance  spoken  of  was  the  fact  that  the 
Pennsylvania  Railroad  Company  placed  at  the  service  of  the  Institute,  for 
exhibition  purposes,  the  old  building  at  Thirteenth  and  Market  Streets,  for 
many  years  occupied  as  a  freight  station.  Over  268,000  visitors  attended  this 
exhibition. 

Successful,  however,  as  was  the  exhibition  of  1874,  it  was  eclipsed  in 
brilliancy,  and  in  value  from  the  educational  and  technical  standpoint,  bj 
that  of  18S4,  which  will  ever  be  memorable  in  the  annals  of  The  Franklin 
Institute.  This  was  the  Electrical  Exhibition,  held  in  the  autumn  of  that 
year,  under  the  direction  of  the  Institute,  and  which  by  Act  of  Congress, 
approved  February  26,  1883,  was  made  International  in  character.  It  was  tic 
first  exhibition  in  America  devoted  exclusively  to  the  electrical  arts. 

In  1885  the  Novelties  Exhibition  was  held  in  the  building  erected  for 
the  electrical  exhibition. 

No  further  exhibitions  have  been  held  since  that  tiine.  though  the  In- 
stitute co-operated  with  the  Philadelphia  Museums  in  the  management  of 
the  National  Export  Exposition  of  1899. 


SOME  INSTANCES  OF  THE  INSTITUTE'S  WORK 

(CHRONOLOGICALLY  STATED) 


1824.  It  held  the  first  Exhibition  of  American  Manufacturers  in  Car- 
penters' Hall  on  October  18,  19,  20. 

Silver  medals  were  awarded  for  steel,  domestic  carpetings,  straw  and 
grass  bonnets,  etc. 

Classes  were  established  in  Chemistry,  Mechanics,  Natural  History, 
Architecture,  Mathematics,  and  Drawing. 

The  first  course  of  lectures  commenced  April  28  and  was  held  in  the 
Academy  Building,  Fourth  Street  near  Arch. 

1826.  In  January  the  first  number  of  The  Franklin  Journal  was  issued 
under  the  editorial  management  of  Dr.  Thomas  P.  Jones,  who  two  years 
later  became  Superintendent  of  the  United  States  Patent  Office. 

It  extended  its  educational  efforts  by  establishing  on  April  6th  a  High 
School,  in  which  Mathematics,  Drawing,  Geography,  History,  Latin,  Greek, 
French,  Spanish  and  German  were  taught.  Three  hundred  and  four  pupils 
were  in  attendance  in  October. 

Thirty- four  thousand  visitors  attended  the  Institute's  Third  Industrial 
Exhibition  during  its  four  days'  progress. 

1827.  Select  Committee  on  Dry  Docks  made  a  lengthy  illustrated  report, 
giving  costs,  methods  of  operation,  etc. 

1829.  Committee  appointed  to  investigate  the  efficiency  of  moving  water 
as  a  motive  power  (water  wheel  experiments). 

1330.  Committee  appointed  to  inquire  into  causes  of  the  explosion  of 
steam  boilers. 

1 83 1.  Joint  Committee  of  Franklin  Institute  and  American  Philosophical 
Society  first  began  systematic  meteorological  observations  in  aid  of  agri- 
cultural and  other  interests. 

1832.  Commission  appointed  to  examine  into  the  resources,  including 
agricultural,  of  Pennsylvania,  an  action  which  led  to  a  Geological  Survey 
of  the  State. 

Notable  paper  in  Journal  of  The  Franklin  Institute  by  Professor 
Walter  R.  Johnson  on  "The  Strength  of  Steam  Boilers." 

The  Secretary  of  the  Treasury  of  the  United  States  requested  a  further 
extension  of  the  Institute's  inquiry  into  the  causes  of  the  explosion  of  steam 
boilers  to  include  the  prevention  of  steam  boiler  explosions. 

Committee  appointed  to  investigate  the  strength  of  materials.  This 
committee  devised  apparatus  of  various  forms  for  the  testing  of  metals, 
steam  boilers,  building  materials,  etc. 

The  Institute  was  requested  by  the  State  Legislature  to  examine  and 
report  upon  the  then  existing  system  of  weights  and  measures. 

23 
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1834.  The  Secretary  of  the  Commonweahh  of  Pennsylvania  presented 
the  thanks  of  the  State  for  the  report  on  weights  and  measures  received 
from  the  Institute. 

1837.  The  general  interest  created  by  the  Institute's  work  gave  rise  to 
a  movement  for  the  establishment  of  a  school  of  arts.  The  project  failed  ai 
that  time,  hut  resulted  later  in  the  founding  of  the  Department  of  Science  of 
the  University  of  Pennsylvania. 

1838.  The  report  of  the  Committee  on  Uniformity  of  Weights  and 
Measures  was  printed.  (The  present  laws  of  the  State  are  based  on  this 
report) 

1839.  November  Journal  contained  full  translation  of  Daguerre's 
original  communication  to  the  French  Academy  describing  his  discoveries 
in  photography   (the  Daguerreotype). 

1840.  Professor  A.  D.  Bache's  report  on  education  in  Europe  appeared 
in  the  Journal.  (This  report  was  made  for  use  in  connection  with  the 
organization  of  Girard  College.) 

1843.  The  Pennsylvania  Legislature  appropriated  $4000  to  be  devoted 
to  the  purchase  of  instruments  for  the  equipment  of  stations  throughout  the 
State  for  the  systematic  observation  and  collection  of  meteorological  facts ; 
the  expenditure  being  left  in  the  hands  of  the  Institute. 

This  is  the  earliest  instance  on  record  of  the  appropriation,  in  any 
country,  of  public  funds  for  the  collection  of  facts  relating  to  the  weather. 

1850.  The  School  of  Design  for  Women  was  founded  by  the  Institute. 
Mrs.  Sarah  Peters,  first  Directress, 

1863.  Monthly  reports  of  Meteorological  Phenomena  at  Philadelphia 
were  published  in  the  Journal.     (These  were  continued  to  1869.) 

1864.  The  shape  and  proportion  of  screw  threads  used  in  machine 
construction  were  investigated  by  a  special  committee.  The  report  of  this 
committee  was  presented  in  1865  and  recommended  for  adoption  by  machine 
builders  throughout  the  United  States  a  uniform  and  simplified  system  of 
screw  threads, 

A  few  years  later  this  was  officially  adopted  by  the  Government,  and 
under  the  designation  of  the  "  U.  S."  or  "  Franklin  Institute  Standard  "  is 
now  in  universal  use. 

1869.  Resolutions  passed  by  the  meeting  in  August  and  addressed  to 
Councils  suggested  an  exhibition  to  commemorate  the  hundredth  anniver- 
sary of  the  United  States  and  resulted  in  the  holding  of  the  Centennial 
Exhibition  of  1876. 

1872.  Committee  on  the  mode  of  determining  the  horsepower  of  steam 
boilers  published  its  report. 

1873.  The  Institute  approved  Professor  Lesley's  recommendation  of  a 
more  thorough  Geological  Survey  of  Pennsylvania,  and  asked  the  Legislature 
to  give  prompt  and  full  effect  lo  the  same,  (The  beginning  of  the  Second 
Geological  Survey,) 

Committee    on    Conflagrations    and    Deaths    from    Petroleum    Used    in 
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Lamps.  A  full  report.  Resolutions  were  sent  to  the  Governor  and  Legis- 
lature, requesting  the  appointment  of  a  commission  to  investigate  the  sub- 
ject, determine  tests,  and  to  make  laws  relating  to  the  burning  of  oils  in 
lamps. 

1874.  Fiftieth  anniversary.  Held  great  industrial  exhibition  at  Thirteenth 
and  Market  Streets — the  site  of  the  Wanamaker  store. 

1875.  City  Councils  appropriated  money  for  the  expenses  of  an  expert 
commission  to  be  nominated  by  The  Franklin  Institute  and  to  act  in  con- 
junction with  the  Chief  Engineer  of  the  Water  Department.  To  this  com- 
mission was  referred  the  subject  of  the  present  and  future  water  supply  of 
Philadelphia. 

1876.  The  Pennsylvania  Museum  and  School  of  Industrial  Art  housed 
and  fostered  by  the  Institute. 

1882.  Report  of  the  Special  Committee  on  the  pollution  of  the  Schuylkill 
River  presented  its  report  suggesting  the  construction  of  an  intercepting 
sewer  along  the  Eastern  banks  of  the  Schuylkill  from  Manayunk,  with  an 
outlet  below  the  densely  populated  portions  of  the  city. 

1883.  Special  Committee  on  the  prevention  of  fires  in  theatres  presented 
an  exhaustive  report  which  contained  thirty-eight  recommendations  intended 
to  make  places  of  amusement  more  safe. 

1884.  Without  Federal  or  State  aid  the  Institute  held  the  first  great 
International  Electrical  Exhibition. 

The  first  International  Conference  of  Electricians  was  held  during  the 
progress  of  the  exhibition. 

During  and  immediately  after  the  exhibition  the  most  complete  and 
extended  series  of  tests  attempted  to  that  time  were  made  to  determine 
the  characteristics  of  all  the  more  important  types  of  electrical  apparatus  and 
appliances  then  commercially  used. 

The  organization  of  The  American  Institute  of  Electrical  Engineers 
this  year  resulted  from  the  holding  of  the  Electrical  Exhibition  and  the 
International  Conference  of  Electricians  held  under  the  auspices  of  the 
Institute. 

1885.  Novelties  exhibition  held  in  the  buildings  erected  for  use  of  the 
electrical  exhibition. 

1887.  The  Institute  organized  the  Pennsylvania  State  Weather  Service. 
Voluntary  observers  made  regular  reports  on  the  weather  conditions  of  the 
State. 

An  appropriation  was  made  by  the  State  to  cover  cost  of  clerical  services 
and  printing.  The  service  was  in  operation  until  1891,  when  the  State  dis- 
continued the  appropriation. 

1890.  Joseph  M.  Wilson's  voluminous  report  of  schools,  with  particular 
reference  to  trade  schools,  appeared  in  the  Journal  of  The  Franklin 
Institute  during  the  year.  (This  report  served  as  a  basis  for  the  organiza- 
tion of  the  Drexel  Institute.) 

1897.    A  communication  from  the  Board  of  Health  of  the  City  of  Phila- 
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1  requested  the  Institute  to  appoint  a  committee  to  confer  with  th( 
of  Health  with  a  view  of  taking'  action  to  abate  or  modify  the  smoke 
ce.    A  full  report  appeared  in  the  Journal 

99.  National  Export  Exposition  held  in  conjunction  with  the  Phib- 
i  Museums. 

31.  Resolutions  passed  to  promote  commerce  by  the  improvement  ol 
rays  and  approving  the  creation  of  the  Department  of  Commerce. 

32.  The  metric  system  fully  discussed  at  the  monthly  meetings.    Reso- 
passed  petitioning  the  rational  government  to  enact  such  laws  as 

36.    Resolutions  passed  urging  the  improvement  of  national  waterway;, 

ilarly  the  Chesapeake  and  Delaware  Canal. 

[4.    Conducted  meeting  in  Philadelphia  celebrating  thirtieth  anniver- 

f  International  Electrical  Exhibition. 

t5.    First  awards  of  The  Franklin  Medal. 


CHARTER  AND  BY-LAWS 


THE  FRANKLIN  INSTITUTE 

OF  THE  STATE  OF  PEVHSTLVAVIA  FOR  THE  PROMOTIOV  OF  THE 

MECHAHIC  ARTS 

An  Act  to  amend  and  alter  the  Act  incorporating  The  Franklin  Institute 
of  the  State  of  Pennsylvania  for  the  promotion  of  the  Mechanic  Arts. 

Whereas,  The  Act  approved  March  thirtieth,  one  thousand  eight  hundred 
and  twenty- four,  incorporating  The  Franklin  Institute  of  the  State  of  Penn- 
sylvania, for  the  promotion  of  the  Mechanic  Arts,  has  been  found  insufficient 
and  inconvenient  for  accomplishing  the  objects  of  said  corporation,  and  the 
said  corporation  has  applied  for  alteration  and  amendment  thereof. 

Section  i.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  Commonwealth  of  Pennsylvania,  in  General  Assembly  met,  and  it  is 
hereby  enacted  by  the  authority  of  the  same,  that  the  present  members  of 
said  corporation,  and  all  such  persons  as  may  hereafter  become  members 
thereof,  shall  be,  and  are  hereby  created,  a  body  politic  and  corporate  by 
the  name  of  "  The  Franklin  Institute  of  the  State  of  Pennsylvania  for 
the  Promotion  of  the  Mechanic  Arts,"  and  shall  have  perpetual  succession, 
be  able  to  sue  and  be  sued,  to  plead  and  be  impleaded,  to  have  and  use  a 
common  seal,  and  the  same  to  break,  alter  and  renew  at  pleasure,  and  shall 
be  able  to  take,  hold,  purchase  and  enjoy  such  real  and  other  estates  of  any 
nature  or  kind  whatsoever  as  they  may  obtain  by  purchase,  devise,  bequest 
or  gift,  and  the  same  at  their  pleasure  to  sell,  lease,  mortgage,  pledge,  en- 
cumber, or  dispose  of  as  they  may  deem  proper  or  convenient  for  promoting 
the  objects  of  the  said  corporation;  and  the  said  corporation  shall  have  the 
like  power  over  any  real  estate  or  other  estates  now  owned  or  held  by  them ; 
provided,  that  the  clear  yearly  value  of  the  real  estate  at  any  time  held  by 
them  shall  not  exceed  ten  thousand  dollars. 

Sec.  2.  That  it  shall  be  lawful  for  the  said  corporation  to  raise  funds 
for  the  payment  of  its  present  indebtedness,  and  for  all  other  purposes  of 
the  said  corporation,  to  create  and  sell  such  number  of  shares  of  stock,  at 
ten  dollars  each,  as  may  be  deemed  proper  to  represent  the  estates  of  the 
said  corporation,  and  the  certificates  of  such  stock  shall  be  in  such  form,  be 
transferable  in  such  manner,  subject  to  such  payments,  and  entitle  the  holder 
thereof  to  such  privileges,  as  the  said  corporation  may,  by  its  By-Laws  in 
reference  to  such  stock,  grant  and  direct. 

Sec.  3.  The  object  of  the  said  corporation  shall  be  the  promotion  and 
encouragement  of  manufactures  and  the  mechanical  and  useful  arts,  by  the 
establishment  of  lectures  on  the  sciences  connected  with  them,  by  the 
formation  of  cabinets  of  models,  minerals,  machines,  materials  and  products, 
by  exhibitions  and  premiums,  by  a  library  and  by  all  such  measures  as  they 
may  judge  expedient. 

27 
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Sec.  4.  The  members  of  the  said  corporation  shall  consist  of  manu- 
facturers, mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts, 
and  of  such  stockholders  in  said  corporation  as  may,  by  the  By-Laws,  be 
entitled  to  the  privileges  of  members ;  and  every  member  shall  pay  sudi 
sum  for  an  annual  or  life  subscription  as  the  By-Laws  of  said  corporation 
may  require;  and  honorary  and  corresponding  members  may  be  elected  at 
such  times,  and  in  such  a  way,  and  with  such  privileges  as  said  corporation 
may  deem  expedient. 

Sec.  5.  The  said  corporation  shall  be  managed  in  such  way,  and  by 
such  number  of  oflicers,  managers  and  other  persons  as  the  By-Laws  may 
prescribe,  and  the  powers  and  functions  of  such  officers,  managers  or  other 
persons,  the  rights  and  duties  of  members,  the  manner  of  their  election,  and 
the  causes  which  may  justify  their  expulsion  or  suspension,  and  al!  other 
concerns  of  the  said  corporation,  shall  be  tixed  and  regulated  by  its  By-Laws. 
which  By-Laws  shall  he  adopted  by  said  corporation  at  the  first  monthly 
meeting  after  the  acceptance  of  this  amended  Oiarter,  and  said  By-Lawi 
shall  be  altered  and  amended  only  in  the  manner  provided  in  said  By-Laws 
as  then  adopted. 

Sec.  6.  So  much  of  the  Act  to  which  this  is  a  supplement  as  is  incon- 
sistent herewith  is  repealed. 

Office  of  the  Secretary  of  the  Commonwealth  of  Pennsylvania, 

April  25th,  1864. 
I  certify  that  the  foregoing  bill  passed  both  branches  of  the  Legislature. 
and  received  the  signature  of  the  Governor  on  this  day.    As  witness  my  hand 
the  day  and  the  year  above  written. 

(Signed.)  Eli  Slifer,  Secretary  of  the  Commonwealth. 
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Article  I. — Trustees. 

Section  i.  All  Real  and  Personal  Estate  of  the  Institute  which  may 
hereafter  be  acquired  by  voluntary  subscription  or  devise,  bequest,  donation, 
or  in  any  way  other  than  through  its  own  earnings  or  by  investment  of  its 
own  funds,  saving  where  the  donors  shall  expressly  provide  to  the  con- 
trary, shall  be  taken  as  acquired  upon  the  condition  that  the  same  shall  be 
vested  in  a  Board  />f  Trustees,  who  shall  be  appointed  in  the  manner  here- 
inafter indicated.  Unless  the  title  to  such  property  shall  be  directly  vested 
in  said  Board  of  Trustees  by  the  donors,  the  Institute,  by  deed  attested  by 
the  President  and  Secretary,  which  they  are  hereby  authorized  to  execute 
and  deliver,  shall  forthwith  convey  the  same  to  said  Trustees,  who  shall  hold 
it  in  trust  for  the  purposes  specifically  designated  by  the  donors ;  or,  if  there 
shall  be  no  specific  designation,  for  the  benefit  of  the  Institute  in  the  viay 
and  manner  hereinafter  provided,  so  that  the  same  shall  not,  in  any  event, 
be  hable  for  the  debts  of  the  Institute. 
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Sec.  2.  Said  Board  of  Trustees  shall  be  composed  of  seven  (7)  members, 
originally  elected  by  the  Board  of  Managers  on  its  own  nomination. 

Vacancies,  as  they  occur,  shall  be  filled  by  election  by  the  Board  of 
Managers  from  nominations  made  by  the  remaining  Trustees  to  a  stated 
meeting  of  the  Board  of  Managers  at  least  one  month  prior  to  the  election ; 
the  Board  of  Managers  to  have  the  right  to  reject  any  nominations  not 
satisfactory  to  them. 

The  remaining  members  of  the  Board  of  Trustees,  whenever  at  any  time 
it  shall  be  deemed  necessary  to  do  so,  shall  have  power  to  assign  and  convey 
the  property  held  by  them,  so  as  to  vest  the  title  thereto  in  themselves  and 
their  successors. 

Sec.  3.  Said  Trustees  shall  have  full  power  and  authority,  from  time  to 
time,  to  assign,  sell  and  dispose  of  any  property,  real  and  personal,  by  them 
held,  unless  there  shall  be  some  direction  by  the  donors  to  the  contrary,  and 
shall  have  power  to  convey  the  same  without  purchasers  being  obliged  to 
see  to  the  application  of  the  purchase  moneys,  when  authorized  so  to  do  by  a 
vote  of  two-thirds  (^)  of  the  members  present  at  any  regular  or  special 
meeting  of  the  Board  of  Managers;  provided,  that  they  shall  not  be  obliged 
to  sell  or  convey  unless  a  majority  of  their  own  Board  shall  also  approve. 

Sec.  4.  Said  Trustees  shall  not  be  confined  to  legal  investments,  but 
shall  have  full  power  to  invest  in  any  real  property,  improvements  and 
alterations,  and  in  any  securities,  other  than  shares  of  stock,  or  unusual 
personal  obligations,  which  to  them  may  seem  advisable. 

Sec.  5.  Said  Trustees  shall  have  power  to  appoint  agents  to  act  for 
them,  and  for  the  acts  of  such  agents  they  shall  not  be  personally  responsible 
where  they  have  exercised  ordinary  prudence  in  selecting  them. 

Sec.  6.  Said  Trustees  shall  have  power  to  carry  into  effect  any  special 
trusts  upon  which  any  property  may  be  held  by  them.  They  shall  pay  out  all 
necessary  and  proper  costs,  charges  and  expenses,  and  from  time  to  time 
shall  pay  over  the  net  income  to  the  Board  of  Managers,  to  be  applied  by 
them  to  the  uses  of  the  Institute  in  accordance  with  the  terms  of  the  trusts 
from  which  the  income  is  derived. 

The  principal  and  interest  of  all  trust  funds  shall  not  be  liable  for  debts 
of  the  Institute  but  shall  be  devoted  to  its  continuance  and  preservation. 

Sec.  7.  At  the  annual  meeting  of  the  Board  of  Managers  in  each  year, 
said  Board  of  Trustees  shall  present  report  of  their  proceedings  and  a 
detailed  statement  of  their  receipts  and  expenditures  for  the  year.  An 
approval  of  such  account  shall  be  final  and  conclusive,  and  shall  bar  any 
right  to  demand  any  other  or  further  accounting. 

Sec.  8.  The  Board  of  Trustees,  at  a  meeting  of  the  members  of  the 
Institute,  called  after  three  (3)  months*  special  notice,  at  which  the  holders 
of  nine-tenths  (Vw)  of  the  whole  outstanding  shares  of  stock  shall  vote 
affirmatively,  may  convey  all  property,  real  and  personal,  in  them  vested,  to 
the  Institute,  free  and  clear  of  all  trusts;  provided,  that  there  be  no  specific 
trusts  violated  by  such  conveyance,  and  that  all  the  members  of  said  Board, 
as  the  same  shall  then  be  constituted,  shall  approve  of  such  conveyance. 
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Article  II. — Stock. 

Section  i.  The  Real  and  Personal  Estates  of  the  Institute  as  held  upon 
the  First  day  of  January,  One  Thousand  Eight  Hundred  and  Eighly-one. 
shall  be  valued  at  One  Hundred  Thousand  Dollars,  and  shall  be  represented 
by  Ten  Thousand  Shares  of  Stock  of  the  par  value  of  Ten  Dollars  each. 
Said  shares  shall  be  divided  into  two  classes,  vii.  :— 

first  Clasi, — Shares  not  registered  for  use;  on  which  no  annual  payment 
shall  be  charged  or  collected,  and  the  holders  thereof  shall  not  have  tiic 
privileges  of  members  of  the  Institute,  but  may,  if  of  legal  age,  vote  at  any 
annual  election  for  officers,  managers  and  auditors,  upon  the  payment  of 
One  Dollar  upon  each  share  of  stock  on  which  they  may  desire  to  vole : 
provided,  however,  such  shares  have  been  held  by  the  same  person  at  least 
three  months  before  such  election. 

Shares  of  the  First  Class  may  be  converted  into  shares  of  the  Second 
Class  at  the  pleasure  of  the  owners,  provided  the  transfer  be  approved  bv 
the  Board  of  Managers ;  but,  when  once  so  converted,  they  shall  always 
continue  in  the  Second  Class. 

Second  Ctow.— Shares  registered  tor  use:  on  which  Twelve  Dollars 
per  annum  shall  be  due  and  payable  from  resident  members  in  advance  on 
the  first  day  of  October  in  each  year,  except  as  hereinafter  provided. 

Non-resident  holders  of  Second  Oass  stock  shall  pay  an  annual  fee  of 
Five  Dollars. 

Sec.  z.  The  holders  of  Second  Class  stock  shall  be  entitled  to  the  use 
of  the  library,  lectures  and  reading-room;  and,  if  of  legal  age,  lo  all 
other  privileges  of  membership  in  the  Institute,  so  long  as  ihey  make  I'.n 
annual  payment  in  advance;  and  shall,  on  the  payment  of  One  Dollar  there- 
for, be  entitled  to  a  Certificate  of  Membership. 

Sec.  3.  If  the  annual  dues  for  successive  years  remain  unpaid  at 
the  expiration  of  two  and  a  half  years  on  any  share  of  stock  of  the 
Second  Class,  such  share  shall  then  become  forfeited  to  the  Institute ;  but 
such  forfeiture  may  be  remitted  by  a  unanimous  vote  of  the  Board  of 
Managers, 

Sec.  4.  Stock  of  the  Second  Class  may  be  held  in  trust  for  persons  not 
of  legal  age,  and  shall  be  liable  to  the  payment  of  only  one-half  the  annual 
tees  due  upon  slock  of  Second  Class  held  by  persons  of  legal  3fec:  provided, 
that  when  such  minors  arrive  at  legal  age,  new  certificates,  subject  to  the 
full  annual  contribution,  shall  issue  on  payment  of  the  customary   fee. 

Sec.  5.  Certificates  for  the  First  Class  stock  may  be  issued  for  any 
number  of  shares  in  a  single  certificate;  but  every  certificate  for  the  Second 
Oass  shall  be  for  one  share  only. 

Sec.  6.  No  share  of  stock  in  the  Second  Class  shall  be  transferred  until 
all  arrearages  and  fines  are  paid,  and  all  books  and  tickets  returned,  and  the 
transfer  approved  by  the  Board  of  Managers. 

Sec.  7.  All  certificates  of  stock  shall  be  signed  by  the  President  and 
Secretary;  shall  be  issued  by  the  Actuary,  and  shall  be  transferable  only  on 
the  books  of  the  Institute  by  Ihe  owner,  or  his  legal  representative,  on  the 
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surrender  of  the  old  certificate,  and  of  a  fee  of  twenty-five  cents  for  each 
certificate. 

Sec.  8.  All  subscriptions  to  stock  shall  be  approved  by  the  Board  of 
Managers  before  the  certificate  can  be  issued. 

Sec.  9.  The  shares  of  stock  obtained  by  the  Institute  by  legacies,  dona- 
tions, or  forfeiture  shall  at  once  be  cancelled. 

Article  III. — Members. 

Section  i.  The  members  of  the  Institute  shall  consist  of  manufacturers, 
mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts,  and  they  may 
be  either  annual  contributors,  associate  members,  life  members,  permanent 
members,  holders  of  Second  Class  stock,  honorary  or  corresponding  members. 

Sec.  2.  The  privileges  of  membership,  other  than  associate  membership, 
in  the  Institute  shall  extend  only  to  persons  of  legal  age  who  are  not  in 
arrears  and  who  shall  have  signed  the  Charter  and  By-Laws. 

Sec.  3.  Annual  contributors  shall  pay  yearly  dues  of  Fifteen  Dollars; 
shall  be  entitled  to  all  of  the  privileges  of  the  Institute,  and  shall  be  eligible 
to  any  office  or  to  membership  upon  any  committee. 

Sec.  4.  Non-resident  annual  contributors  shall  pay  an  entrance  fee  of 
Five  Dollars  and  annual  dues  of  Five  Dollars. 

Sec.  5.  Associate  members  shall  be  over  seventeen  and  under  twenty- 
five  years  of  age.  They  shall  have  the  right  to  attend  all  meetings  of  the 
Institute,  use  the  library,  receive  the  Journal  and  serve  upon  committees, 
but  they  shall  not  have  the  right  to  vote  or  to  hold  office.  They  shall  pay 
annual  dues  of  Five  Dollars.  The  term  of  an  associate  member  shall  be 
limited  by  the  age  of  twenty-five  years,  after  which  he  shall  become  an  annual 
contributor  with  the  dues  and  privileges  of  that  class  and  he  shall  be  duly 
notified  of  the  transfer. 

Sec.  6.  Annual  contributors,  whether  resident,  non-resident  or  associate 
members,  shall  be  elected  by  the  Board  of  Managers. 

Sec.  7.  Honorary  and  Corresponding  Members  shall  be  nominated  by 
the  Board  of  Managers,  and  shall  require  for  their  election  four-fifths  of 
the  votes  of  the  members  present,  at  any  meeting  of  the  Institute  at  which 
their  nomination  may  be  acted  upon.    They  shall  pay  no  dues. 

Sec.  8.  Life  members,  whose  membership  shall  not  be  transferable,  may 
be  elected  by  the  Board  of  Managers  upon  the  payment  of  Two  Hundred 
Dollars  in  any  one  year. 

Non-resident  Life  members  may  be  elected  in  the  same  way  upon  pay- 
ment of  Seventy-five  Dollars  in  any  one  year. 

Sec.  9.  A  permanent  membership,  which  may  be  transferred  by  will  or 
otherwise,  subject  to  the  approval  of  the  Board  of  Managers,  may  be  granted 
by  the  Board  of  Managers  to  any  one  who  shall  contribute  to  the  Institute 
for  that  purpose  the  sum  of  One  Thousand  Dollars  in  any  one  year. 

Sec.  10.  Non-resident  members  shall  be  those  who  reside  permanently 
at  a  distance  not  less  than  twenty-five  miles  from  Philadelphia.  Transfers 
of  membership  from  the  resident  to  non-resident  class  may  be  granted  by 
the  Board  of  Managers  at  its  discretion  in  cases  of  temporary  absence  of 
a  member  from  the  city  for  a  period  of  not  less  than  one  year. 
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Sec.  II.  Members  shall  be  entitled  to  a  Certificate  of  Membership  on 
payment  of  One  Dollar. 

Sec.  is.  Resignations  of  membership  shall  be  made  to  the  Board  of 
Managers  in  writing,  but  shall  not  be  accepted  until  all  dues,  fines,  and 
arrears  of  dues  and  current  dues  at  the  annual  rate  up  to  the  date  of 
resignation,  shall  have  been  paid,  and  books  and  tickets  returned. 

Article  lV.~-Payments  of  Dues. 

Section  i.  The  annual  payment  of  fees  for  membership  shall  be  due 
and  payable  on  the  first  of  October  in  each  year,  in  advance;  but  all  members 
elected  after  the  3i5t  of  March  in  each  year  shall  pay,  in  advance,  for  the 
current  year,  one-half  of  the  annual  dues. 

Sec.  2.  Any  member  whose  dues  are  more  than  three  months  in  arrears 
shall  be  notified  by  the  Actuary.  Should  such  dues  not  be  paid  when  they 
become  six  months  in  arrears,  the  privileges  of  membership  shall  by  thai 
fact  be  suspended.  When  nine  months  in  arrears  such  member  shall  b« 
again  notified,  and  if  such  dues  become  one  year  in  arrears,  the  said  member 
shall  by  that  fact  forfeit  all  connection  with  the  Institute.  The  Board  of 
Managers,  however,  may,  for  cause  by  it  deemed  sufKcient,  extend  the  time 
for  payment  and  for  the  appUcation  of  these  penalties. 

The  Board  of  Managers  may,  for  sufficient  cause,  temporarily  excuse 
from  payment  of  annual  dues  any  member  who  from  ill  health,  advanced  age 
or  other  good  reason  assigned,  is  unable  to  pay  such  dues;  and  the  Board  may 
remit  the  whole  or  part  of  the  dues  in  arrears  or  accept  in  lieu  thereof 
service  or  material  contributed  to  the  Institute. 

Sec  3.  Every  person  admitted  to  membership  in  the  Institute  shall  be 
considered  as  liable  for  the  payment  of  dues  until  he  shall  have  resigned, 
been  dropped  or  have  been  relieved  therefrom  by  the  Board  of  Managers. 

Sec.  4,  The  annual  dues  from  contributing  members  may  be  applied  10 
the  current  expenses  of  the  Institute,  but  all  moneys  received  from  life  and 
permanent  membership  shall  be  vested  in  the  Board  of  Trustees,  the  income 
therefrom  only  to  be  applied  to  the  maintenance  fund. 

Article  V.—Oificeri. 

The  officers  shall  be  a  President,  three  Vice-Presidents,  a  Secretary,  a 
Treasurer,  and  twenty-five  Managers.  A  majority  of  the  Managers  shall  be 
persons  directly  interested  in  industrial  pursuits. 

Article  Vl.—Eleclion  of  0/Heers, 

Section  i.  An  election  for  officers  shall  be  held  on  the  third  Wednesday 
in  January  in  each  year.  At  this  election  the  President  and  the  Treasurer 
shall  be  elected  to  serve  one  year,  and  one  Vice-President,  and  eight  Mana- 
gers, shall  be  elected  to  serve  for  three  years ;  provided,  that  the  officers 
now  elected  or  who  may  hereafter  be  elected,  shall  continue  to  serve  until 
their  successors  be  elected. 
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One  Manager,  to  be  known  as  the  Alumni  Manager,  shall  be  elected  in 
January  of  every  third  year,  beginning  in  the  year  1910,  by  the  Alumni  Asso- 
ciation of  the  Institute,  to  serve  for  three  years.  A  vacancy  in  this  position 
shall  be  filled  by  election  in  the  same  manner  for  the  unexpired  term. 

The  Secretary  shall  be  elected  by  the  Board  of  Managers  at  their  first 
stated  meeting  after  the  annual  election  each  year. 

Sec.  2.  All  elections  for  officers  of  the  Institute  shall  be  by  letter  ballot, 
and  no  vote  may  be  cast  by  proxy,  nor  received  from  a  member  in  arrears. 

Sec.  3.  Nominations  for  the  annual  election  for  officers  shall  be  presented 
in  writing  at  the  stated  meeting  in  the  month  of  December.  Each  nomination 
paper  must  be  signed  by  at  least  two  members  in  good  standing,  who  shall 
certify  that  the  candidate  will  serve  if  elected.  After  the  nominations  are 
closed,  the  President  shall  appoint  three  members,  who  are  neither  officers 
nor  nominees,  to  act  as  tellers  of  the  election.  The  list  of  nominees  shall 
promptly  be  posted  at  the  Institute  and  incorporated  (with  directions  for 
voting)  in  a  ballot  to  be  sent  to  each  member  by  the  Secretary  at  least  one 
week  before  the  date  of  the  election.  Each  ballot  shall  be  accompanied  by  a 
return  envelope  addressed  "To  the  Tellers  of  Election,"  and  provided  with 
a  space  for  the  signature  of  the  member  voting. 

Sec.  4.  On  the  date  of  the  annual  election,  and  at  an  hour  previously 
designated  by  their  chairman,  the  tellers  shall  meet  at  the  Institute  and 
shall  count  all  legal  votes  that  have  been  received  by  mail  or  placed  in  the 
ballot  box  before  8  o'clock  p.m.;  and  when  the  count  is  completed  they 
shall  report  to  the  annual  meeting  of  the  Institute  the  total  number  of 
ballots  cast,  together  with  the  number  of  votes  received  by  each  candidate. 
Thereupon  the  presiding  officer  shall  announce  the  names  of  the  candidates 
who  received  the  plurality  of  votes  for  each  office,  and  shall  declare  them 
elected  officers  of  the  Institute  for  the  ensuing  terms. 

Article  VII. — President, 

It  shall  be  the  duty  of  the  President,  or,  in  his  absence,  of  one  of  the 
Vice-Presidents,  in  order  of  seniority  of  election,  or,  in  their  absence,  of 
a  President  to  be  chosen  pro  tempore,  to  preside  at  all  meetings  of  the 
Institute  and  of  the  Board  of  Managers. 

Article  VIII. — Secretary. 

Section  i.  The  Secretary  of  the  Institute  shall  be  a  person  of  scientific 
attainments.    He  shall  receive  such  salary  as  may  be  fixed  by  the  Board  of 

Managers. 

Sec.  2.  He  shall  have  general  charge  and  supervision,  subject  to  the 
Board  of  Managers,  of  all  the  work  of  the  Institute,  and  of  its  library, 
museum,  laboratories,  and  property  in  general. 

Sec  3.  He  shall  keep  the  minutes  of  all  meetings  of  the  Institute;  and 
shall  perform  all  the  duties  usually  pertaining  to  the  office  of  secretary. 

Sec.  4.  He  shall  be  ex  officio  a  member  of  the  Board  of  Managers  and 
of  all  standing  committees  of  the  Institute. 
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Sec.  S-  As  ex  officio  Secretary  of  the  Committee  on  Science  and  the 
Arts  lie  shall  attend  all  meetings  of  that  Committee  and  keep  the  minute) 
thereof.  He  shall  also  attend  meetings  of  sub-committees  at  which  hit 
attendance  has  been  requested,  and  when  desired  shall  aid  sub-committees 
in  making  searches  and  in  the  examination  of  authorities,  documents,  ap- 
paratus, etc. 

Two  weeks  before  each  stated  meeting  of  the  Committee  he  shall  report 
to  its   Chairman  the  status  of  all  investigations  pending  before  the   sub^ 


He  shall  also  perform  any  other  duty  that  may  tend  to  advance  the 
work  of  the  Committee, 

With  the  approval  of  the  Board  of  Managers  he  may  appoint  an  assist- 
ant to  perform  some,  or  all  of  his  duties  as  Secretary  of  this  Committee. 

Articxe  IX.— Treasurer. 

It  shall  be  the  duty  of  the  Treasurer  to  receive  from  the  Board  of 
Trustees  all  funds,  which  they  may  pay  over  to  the  Board  of  Managers  in 
accordance  with  Section  6  of  Article  1.  He  shall  also  receive  all  moneys 
collected  for  the  Institute  by  the  Actuary.  He  shall  deposit  all  moneys 
received,  in  the  name  of  the  corporation,  in  such  institution  as  the  Board 
of  Managers  may  direct.  He  shall  make  no  payments  without  written 
vouchers  from  the  Board  of  Managers.  He  shall  keep  accurate  accounts  of 
the  income  and  disbursements  of  the  Institute,  exhibit  an  accurate  statement 
of  his  receipts  and  payments  at  each  stated  meeting  of  the  Board  of 
Managers,  and  of  the  condition  of  the  finances  of  the  Institute  whenever 
called  on  by  them,  and  shall  make  an  annua!  statement  thereof  at  the 
annual  meeting  of  the  Institute.  He  shall  give  bonds  to  an  amount  fixed  by 
the  Board  of  Managers  for  the  faithful  performance  of  his  trust.  In  case 
of  a  vacancy  in  the  office  of  treasurer,  it  shall  be  the  duty  of  the  Board  of 
Managers  to  appoint  a  person  to  perform  the  duties  of  the  position  pro 
tempore. 

Article  X. — Board  of  Managers. 

Section  i.  The  Board  of  Managers  shall  consist  of  25  members  elected 
as  provided  in  .'\rticle  VI;  all  officers  of  the  Institute,  ex  o/Hcio,  except  tlic 
Trustees;  and  the  Chairman  of  the  Committee  on  Science  and  the  Arts, 

The  Board  of  Managers  shall  have  entire  charge  and  control  of  the 
current  receipts  and  expenditures  of  the  Institute,  and  of  all  its  business 
afFairs  not  specially  reserved  to  the  Board  of  Trustees,  and  shall  have 
authority  to  do  all  acts  not  inconsistent  with  the  rights  and  duties  of  the 
Trustees  which  may  in  their  judgment  advance  the  interests  of  the  Institute. 

They  shall  have  authority,  by  exchange,  sale  or  otherwise,  to  add  to  or 
subtract  from  the  collections  of  books,  furniture  and  apparatus,  in  such 
manner,  however,  that  the  aggregate  value  of  the  same  to  the  Institute,  at 
any  time,  may  not  be  impaired. 

They  shall  have  authority  to  elect  members  of  the  Institute,  except  Hon- 
orary and  Corresponding  Members,  who  shall  be  elected  by  the  Institute. 
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Sec.  2.  They  shall  keep  regular  minutes  of  their  proceedings,  which 
shall  be  open  at  all  times  to  inspection  by  members  of  the  Institute. 

Sec.  3.  They  shall  present,  at  the  annual  meeting  of  the  Institute,  a 
report  of  their  proceedings  and  of  the  condition  of  the  affairs  of  the 
Institute. 

Sec.  4.  They  shall  hold  stated  meetings  once  in  each  month.  They 
shall  elect  their  own  officers,  except  the  chairman,  who  shall  be  the  Presi- 
dent of  the  Institute,  or  in  his  absence,  as  provided  for  in  Article  VII,  and 
shall  be  at  liberty  to  make  by-laws  for  their  own  regulation  not  inconsistent 
with  the  Charter,  or  with  the  By-Laws  of  the  Institute.  Seven  of  their 
members  shall  constitute  a  quorum. 

Sec.  5.  All  vacancies  in  the  Board  of  Managers  shall  be  filled  by  an 
election  at  the  next  stated  meeting  of  the  Institute. 

Article  XI. — Audits, 

The  accounts  of  the  Treasurer  and  Board  of  Trustees  shall  be  audited 
at  least  once  a  year  by  certified  public  accountants,  who  shall  report  to  the 
Board  of   Managers. 

Article  XII. — Committees  of  the  Institute. 

Section  i.  There  shall  be  the  following  Standing  Committees,  each  to 
consist  of  ten  members,  to  be  appointed  by  the  President,  at  the  first  meeting 
after  the  annual  election,  who  may  be  aided  in  his  choice  by  nominations 
made  at  the  annual  meeting.  All  members  notified  of  their  appointment  to 
any  committee,  if  they  do  not  decline  before  the  next  stated  meeting,  shall 
be  considered  members  thereof: — 

1.  On  the  Library. 

2.  On  the  Museum. 

3.  On  Meetings. 

Sec.  2.  There  shall  be  a  Committee  on  Science  and  the  Arts,  consisting 
of  sixty  members  of  the  Institute,  who  shall  pledge  themselves  by  their 
acceptance  of  membership  to  perform  such  duties  as  may  devolve  upon  them 
and  to  sustain  by  their  labors  the  scientific  character  of  the  Institute. 

They  shall  be  elected  by  the  Board  of  Managers  at  its  stated  meeting  on 
the  fourth  Wednesday  of  January,  twenty  members  being  elected  each  year 
to  serve  for  three  years. 

The  Secretary  shall  report  to  the  Board  of  Managers  at  said  meeting 
the  number  of  vacancies  on  the  Committee  from  any  cause,  and  the  names 
of  those  whose  terms  expire  that  year,  together  with  the  record  of  their 
attendance  at  meetings  of  the  Committee,  and  a  brief  summary  of  their 
participation  in  the  work  of  the  Committee  and  its  sub-committees.  Vacancies 
occurring  during  any  year  may  be  filled  by  the  Committee  itself  by  election  of 
members  to  serve  until  the  following  January. 

Within  one  month  after  the  Annual  Election,  the  Committee  shall  hold 
a  meeting  at  which  it  shall  elect  a  Chairman  for  the  current  year. 

It  shall  be  the  duty  of  the  Committee  to  investigate  and  report  upon  any 
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subject  referred  to  it  by  a  vote  of  the  Institute,  or  any  Section  thereof,  and 
at  its  discretion  to  investigate  other  subjects  on  application. 

Applications  for  the  examination  of  any  subject  shall  be  made  to  the 
Committee,  either  by  recommendation  of  the  Institute,  or  any  Section  thereof, 
or  by  requests  from  inventors  or  others,  under  the  regulations  of  the 
Committee. 

It  shall  also  be  the  duty  of  the  Committee  to  make  or  recommend  the 
award  of  medals  and  other  forms  of  recognition  established  by,  or  in  charge 
of,  the  Institute. 

Sub -committees  to  examine  any  subject  shall  be  appointed  by  the  Chair- 
man of  the  General  Committee  from  its  membership,  but  they  may  include  a 
minority  of  persons  who  are  not  members  of  the  General  Committee  or  of 
the  Institute,  but  whose  expert  services  are  desired  in  the  examination. 

Reports  of  sub-committees  shall  be  made  to  the  General  Committee  in 
writing. 

Final  action  on  a  report  conferring  or  recommending  an  award  shall 
not  be  taken  by  the  General  Committee  except  at  the  second  of  two  suc- 
cessive stated  meetings  at  which  it  has  been  read  and  been  open  for  dis- 
cussion and  amendment 

A  quorum  for  final  action  upon  a  report  conferring  or  recommending 
an  award  shall  consist  of  not  less  than  fifteen  members,  and  when  such 
report  is  adopted  it  shall  be  accepted  as  the  decision  of  the  Institute. 

Reports  when  issued  after  final  adaption  shall  set  forth  that  they  are  the 
action  of  The  Franklin  Institute  by  its  Committee  on  Science  and  the  Arts. 
They  shall  be  signed  by  the  President  and  the  Secretary  of  the  Institute  and 
by  the  Chairman  of  the  Committee;  and  the  seal  of  the  Institute  shall  be 
affixed  thereto.  The  Committee  may  provide  that  such  reports  shall  also  be 
signed  by  the  members  of  the  respective  sub-committees  who  made  the  in- 
vestigations and  prepared  the  reports. 

The  Chairman  of  the  Committee  shall  submit  lo  the  stated  meetings  of 
the  Board  of  Managers  in  October,  December,  February.  April,  and  June  of 
each  year,  a  report  of  the  number  of  investigations  pending  before  tlie 
Committee,  the  number  disposed  of  since  the  last  report,  with  the  action 
taken  or  award  made  in  each  case,  and  the  number  and  nature  of  new 
investigations  undertaken  since  the  last  report,  and  such  Other  information 
as  to  the  work  of  the  Committee  as  the  Board  of  Managers  may  require. 

He  shall  also  report  to  the  stated  meetings  of  the  Institute  such  recent 
action  of  the  Committee  as  he  may  deem  of  interest. 

At  the  request  of  the  Committee  on  Publications,  and  to  make  an 
adopted  report  more  suitable  for  use  in  the  Journal  of  the  Institute,  the 
sub-committee  that  prepared  the  report  shall  have  authority  to  amplify  or 
abridge  it  without  in  any  way  changing  its  meaning  or  recommendation  for 
award :  but  the  fact  of  such  modification  must  be  stated  as  a  note  at  the 
beginning  of  its  publication  in  the  Journal. 

Sec.  3.  Each  committee  named  in  the  first  and  second  sections  shall 
choose  a  chairman  at  its  first  meeting  after  its  appointment. 

Record  of  their  proceedings  shall  be  kept  by  the  Secretary.  They  shall 
report  to  the  Institute,  and  when  required  to  the  Board  of  Managers. 
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They  shall  be  governed  by  such  rules,  not  inconsistent  with  these  By- 
Laws,  as  may  be  adopted  by  them  respectively. 

The  Committees  on  the  Library,  on  Meetings,  and  on  Science  and  the 
Arts,  shall  meet  at  least  once  in  each  month,  except  in  July  and  August. 

Sec.  4.  No  bills  for  expenses  incurred  by  committees  shall  be  paid 
unless  approved  by  the  Committees  which  incurred  them. 

Akticle  XIIL — Meetings, 

Section  i.  The  Institute  shall  hold  stated  meetings  on  the  third 
Wednesday  of  each  month,  except  in  June,  July,  August,  and  September. 
That  on  the  third  Wednesday  in  January  of  each  year  shall  be  the  annual 
meeting. 

Sec.  2.  Special  meetings  shall  be  called  by  order  of  the  President,  upon 
request  of  the  Board  of  Managers,  or  the  written  application  of  twelve 
members  of  the  Institute.    Fifteen  members  shall  constitute  a  quorum. 

Article  XIV. — Order  of  Business, 

Section  i.  The  stated  meetings  of  the  Institute  shall  be  held  at  the 
hour  of  8  o'clock  p.m. 

Sec.  2.    The  order  shall  be  as   follows: 

1.  Reading  of  the  Minutes. 

2.  Reports  from  the  Board  of  Managers. 

3.  Reports  from  the  Standing  Committees,  etc. 
(i)    On  the  Library. 

(2)  On  the  Museum. 

(3)  On  Meetings. 

(4)  On  Science  and  the  Arts. 

4.  Reports  from  Special  Committees. 

5.  The  paper  announced  for  the  evening. 

6.  The  Secretary's  report. 

7.  Deferred  business. 

8.  Consideration  of  new  business. 

Sec.  3.  At  the  annual  meeting,  the  tellers'  report  may  be  received  and 
read  by  the  Secretary  immediately  after  the  conclusion  of  any  number  of  the 
order  of  business. 

Sec.  4.  The  order  of  business  may  be  altered  for  any  meeting  by  a  vote 
of  two-thirds  of  the  members  present  thereat. 

Article  XV. — Rules, 

The  Institute,  at  its  meetings,  shall  be  governed  by  Roberts'  Rules  of 
Order. 

Article  XVI. — Organization  and  Government  of  Sections. 

Section  i.  For  the  promotion  and  encouragement  of  manufactures  and 
the  mechanic  arts,  as  well  as  of  the  sciences  connected  with  them,  members 
of  the  Institute  may  form  sections  and  hold  meetings  in  such  rooms  as  may 
be  provided  for  them  by  the  Board  of  Managers.     These  sections  shall  be 
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constituted  as  hereinafter  provided,  and  shall  have  precedence  in  the  order 
of  their   formation. 

Sec.  2.    Any  number  of  members,  not  less  than  twelve,  may  constitute 

Sec.  3.  Members  desiring  to  form  a  section  shall  make  written  ap- 
plication to  that  effect  to  the  Committee  on  Sectional  Arrangements,  which 
committee  shall  report  such  applications  to  the  Board  of  Managers. 

If  the  application  shall  be  approved  by  the  Board  of  Managers,  iht 
section  shall  be  established  and  the  names  of  the  petitioners  shall  be  recorded 
on  the  minutes  as  the  founders  of  that  section,  and  shall  be  reported  by 
the  Board  of  Managers  to  the  Institute  at  its  next  meeting.  Whenever  the 
petitioners  shall  have  organized,  they  shall  report  such  organization,  with 
the  names  of  their  officers,  to  the  Committee  on  Sectional  Arrangements. 
But  if  they  shall  fail  to  organize  such  section  whhin  six  months  after  the 
date  of  said  approval,  or  if  an  established  section  shall  fail  to  make  a  report 
of  its  proceedings  to  the  committee  during  any  period  of  twelve  months,  it 
shall  be  the  duty  of  the  Committee  on  Sectional  Arrangements  to  inform  the 
Board    of    Managers,    which    may    thereupon    declare    that    such    section   is 

Sec,  4,  All  members  of  the  Institute  shall  have  the  privilege  of  en- 
rolling themselves,  without  payment  of  additional  fees,  as  members  of  any 
of  the  sections  which  are  now,  or  which  may  hereafter  be,  established  in 
conformity  with  these  By-Laws,  and  such  enrollments  shall  be  reported 
from  month  to  month  to  the  secretaries  of  the  sections  designated ;  but  no 
person  shall  be  entitled  to  any  of  the  privileges  of  any  of  the  sections  who 
has  not  complied  with  the  condition  of  Article  III  of  these  By-Laws, 

Sec.  5.  Each  section  shall  submit  to  the  Committee  on  Sectional 
Arrangements  prior  to  the  stated  meetings  of  the  Board  of  Managers  in 
December  of  each  year,  an  estimate  of  moneys  it  will  require  for  the  ensuing 
year,  and  such  estimate  the  Committee  on  Sectional  Arrangements  shall 
transmit,  with  its  recommendation,  to  the  Board  at  its  stated  meeting  in 
December. 

Sec.  6.  Each  section  shall  elect  its  own  officers  and  make  its  own  by- 
laws, not  inconsistent  with  the  Charter  and  By-Laws  of  the  Institute.  The 
Institute  shall  not  be  responsible  for  bills  contracted  by  any  section  in  con- 
formity with  the  conditions  prescribed  in  Section  4  of  Article  XII  of  the 
By-Laws  relating  to  committees,  nor  in  any  event  for  a  sum  greater  in  anv 
one  year  than  the  amount  appropriated  by  the  Board  of  Managers  for  the 
service  of  the  section  for  that  year. 

Sec.  7.  All  requisitions  for  supplies  shall  be  made  by  order  upon  the 
Actuary  of  the  Institute. 

Sec.  8,  The  books,  papers,  apparatus,  specimens,  models,  and  all  other 
collections  of  each  section,  shall  be  the  property  of  the  Institute,  held  for 
the  use  of  that  section.  Donations  of  objects  or  books  to  or  for  any  section, 
shall  be  received  and  reported  to  the  Committee  on  Sectional  Arrangements, 
and  by  this  committee  to  the  Board  of  Managers,  as  donations  to  the  In- 
stitute for  the  use  of  that  section. 
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Sec.  9.  Each  section  shall  determine,  subject  to  the  approval  of  the 
Board  of  Managers,  the  times  of  its  stated  meetings. 

Sec.  id.  Papers  read  and  lectures  delivered  before  any  section  and 
approved  by  the  same,  shall  be  referred  to  the  Committee  on  Publications 
of  the  Institute,  and  if  accepted  by  them,  shall  be  published  in  the  Journal 
of  the  Institute. 

Sec.  II.  Societies  now  existing,  or  which  may  hereafter  be  founded, 
for  the  consideration  of  any  subjects  clearly  within  the  scope  of  The  Franklin 
Institute,  and  which  societies  may  desire  to  unite  with  The  Franklin  In- 
stitute as  sections,  shall  furnish  a  list  of  such  of  their  members  as  have 
declared  their  willingness  to  become  members  of  the  Institute,  to  the 
Committee  on  Sectional  Arrangements,  which  committee  shall  transmit  the 
same,  with  its  recommendation,  to  the  Board  of  Managers. 

Sec.  12.  On  all  points  not  herein  provided  for,  each  section  shall  be 
governed  by  the  Charter,  By-Laws  and  usages  of  the  Institute. 

Article  XVII. — Amendments, 

Proposals  for  amendments  to  these  By-Laws  shall  be  presented  in  writ- 
ing, signed  by  two  members  in  good  standing,  at  any  stated  meeting  of  the 
Institute.  By  a  majority  vote  of  the  members  present  at  this  meeting  they 
may  be  considered,  amended,  referred,  postponed,  rejected,  or  ordered  to 
be  voted  upon  at  the  date  of  the  next  stated  meeting,  until  which  time  they 
shall  be  posted  at  the  Institute.  The  final  vote  upon  amendments  shall  be 
by  ballot,  and  if  two-thirds  of  the  votes  cast  are  in  favor  of  any  proposed 
amendment,  it  shall  be  declared  adopted;  except  that  amendments  to 
Article  II,  relating  to  capital  stock,  must  (subsequently)  be  ratified  by  a 
majority  of  the  stock  represented  at  a  meeting  specially  called  for  this 
purpose. 

BY-LAWS  OF  THE  BOARD  OF  MANAGERS 

(As  Amended  lune  8,  igio.) 

Section  i.  Officers. — The  President  of  the  Institute,  or,  in  his  absence, 
the  Vice-President,  in  order  of  seniority  of  election,  or  in  the  absence  of 
both,  a  member  elected  pro  tempore,  shall  preside  at  all  meetings  of  the 
Board.     Records  of  its  proceedings  shall  be  kept  by  the  Actuary. 

Sec.  2.  Meetings. — The  Board  shall  hold  a  meeting  for  the  purpose  of 
organizing,  electing  a  Secretary,  and  a  Committee  on  Science  and  the  Arts; 
and  appointing  an  Actuary,  Standing  Committees,  etc.,  on  the  fourth  Wednes- 
day in  January,  and  regular  meetings  on  the  second  Wednesday  of  each 
month,  at  3.30  o'clock  p.m. 

Sec.  3.  Special  meetings  may  be  called  by  the  President  at  his  discre- 
tion, and  shall  be  called  on  written  request  of  five  members  of  the  Board. 
In  case  of  his  absence  or  refusal  to  act,  such  special  meeting  shall  be  called 
by  the  Actuary. 

Sec.  4.  Actuary. — An  Actuary  shall  be  appointed  by  the  Board  at  their 
first  meeting  after  the  annual  election.    He  shall  keep  a  correct  record  of 
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their  proceedings ;  keep  a  roH  of  the  members,  and  note  their  attendance 
thereon ;  give  notice  of  all  meetings  of  the  Board,  and  of  committees, 
delivered  at  least  two  days  prior  to  the  day  of  meeting;  act  as  Secretary 
of  the  following  Standing  Committees  of  the  Board:  on  Election  and 
Resignation  of  Members;  on  Stocks  and  Finance;  on  Exhibitions;  on  En- 
dowment. He  shall  notify  all  committees  of  the  Board  of  their  appoint- 
ment. He  shall  collect  and  receive  all  moneys  due  to  the  Institute,  and 
hand  them  over  to  the  Treasurer;  shall  act  as  agent  of  the  Journal  of  tht 
Institute,  and  shall  transact  such  other  business  of  the  Institute  as  the  Board 
shall  direct.  In  all  matters  he  shall  be  subject  to  the  direction  and  control 
of  the   Board,  and  he   shall  receive  such  yearly  compensation  as  they  may 

Sec.  S.  Secretary. — The  Secretary  of  the  Institute  shall  be  ex  otficio  a 
member  of  and  act  as  secretary  of  the  following  Standing  Committees  of 
the  Board:  on  Instruction;  on  Publication;  on  Sectional  Arrangements; 
Executive. 

Sec.  6.  Resignations. — All  resignations  by  members  of  the  Board,  after 
acceptance  thereof,  shall  be  reported  to  the  Institute  at  its  next  stated 
meeting. 

Members  who  have  not  attended  six  regular  meetings  prior  to  the  stated 
meeting  of  the  Institute  in  December,  shall  be  reported  thereat  as  having 
resigned,  unless  it  be  unanimously  voted  by  the  Board,  at  its  stated  meeting 
in  December,  that  such  member  has  been  absent  for  sufficient  reason. 

Sec.  7.  Standing  Committees. — The  following  Standing  Committets, 
consisting  of  five  members  each,  shall  be  appointed  by  the  President  and 
approved  by  the  Board : 

I.  On  Instruction.  2.  On  Election  and  Resignation  of  Members.  3-  0° 
Stocks  and  Finance  4.  On  Publications,  5.  On  Exhibitions,  6.  On  Sectional 
Arrangements.     7.  On  Endowment.     8.  Executive. 

It  shall  be  the  duty  of  the  Executive  Committee  to  make  to  the  Board 
such  recommendation  as  it  may  deem  advisable,  but  in  the  absence  of  specific 
delegation  of  authority,  it  shall  have  no  power  to  act  on  behalf  of  the  Board. 

It  shall  be  the  duty  of  all  the  committees  to  keep  regular  minutes  of 
their  proceedings,  and  report  monthly  to  the  Board,  and  to  report  througli 
the  Committee  on  Stocks  and  Finance  to  the  stated  meeting  of  the  Board 
in  September,  an  estimate  of  moneys  they  require  for  the  service  of  tht 
ensuing  year. 

Sec.  8.  Professorships. — The  Board  may,  at  its  discretion,  establiil' 
such  Professorships  as  may  seem  advisable,  and  on  such  subjects  as  it  may 
designate,  to  serve  until  the  next  sttcceeding  first  meeting  after  the  annual 
meeting. 

Sec.  g.  Order  of  Business. — The  order  at  the  stated  meetings  shall  be 
as  follows : 

1.  Calling  the  roll. 

2.  Reading  the  minutes  and  acting  thereon. 

3.  Report  from  Treasurer,  and  action  on  bills. 
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4.  Reports  from  Standing  Committees,  and  action  thereon, 
(o)  On  Instruction. 

(b)  On  Election  and  Resignation  of  Members. 

(c)  On  Stocks  and  Finance. 

(d)  On  Publications. 

(e)  On  Exhibitions. 

(/)  On  Sectional  Arrangements. 
(g)  On  Endowment. 
(h)  Executive. 

5.  Reports  from  Special  Committees  and  action  thereon. 

6.  Deferred  Business. 

7.  New  Business. 

Sec.  10.  Amendments. — These  By-Laws  may  be  altered  at  any  stated 
meetings  of  the  Board,  provided  the  alteration  be  approved  by  two-thirds  of 
the  members  present. 


AWARDS  BY  THE  INSTITUTE 


are   madt    by,    or    on   the    recammendation    of, 

The   Franklin   Medal. 

The  Elliott  Cresson  Medal. 

The  Howard  N.  Potts  Medal. 

The  John  Scott  Legacy  Medal  and  Premium. 

The   Edward   Longstretb   Medal  of   Merit. 

The  Certificate  of  Merit. 
The  making  or  recommending  of  these  awards  is,  by  resolution  of  the 
Institute,  entrusted  to  its  Committee  on  Science  and  the  Arts,  a  Committee 
consisting  of  sixty  members  of  the  Institute.  This  Committee,  for  the 
Institute,  awards  the  Franklin  Medal  to  distinguished  scientists  or  tech- 
nologists ;  and  investigates,  upon  application,  and  reports  on  any  worthy 
invention,  discovery  or  process,  awarding,  according  to  merit,  the  Elliott 
Cresson  Medal,  ihe  Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal 
of  Merit,  or  the  Certificate  of  Merit.  The  Institute,  also  through  this  Com- 
mittee, recommends  to  the  Board  of  Directors  of  City  Trusts  of  the  City 
of  Philadelphia  tlie  awarding  of  the  John  Scott  Legacy  Medal  and  Premium, 
in  accordance  with  the  provisions  of  the  will  of  the  founder. 

The  Franklin  Medal  (Gold  Medal  and  Diploma).— This  medal  is 
awarded  annually  from  the  Franklin  Medal  Fund,  founded  January  i,  1914, 
by  Samuel  Insull,  Esq.,  to  those  workers  in  physical  science  or  technology, 
without  regard  to  country,  whose  efforts,  in  the  opinion  of  the  Institute, 
acting  through  its  Committee  on  Science  and  the  Arts,  have  done  most  to 
advance  a  knowledge  of  physical  science  or  its  applications. 

The  Elliott  Cresson  Medal  (Gold  Medal  and  Diploma).— This  medal 
is  awarded  for  discovery  or  original  research,  adding  to  the  sum  of  human 
knowledge,  irrespective  of  commercial  value;  leading  and  practical  utiliza- 
tions of  discovery ;  and  invention,  methods  or  products  embodying  sub- 
stantial elements  of  leadership  in  their  respective  classes,  or  unusual  skill 
or  perfection  in  workmanship. 

The  Howard  N.  PotU  Medal  (Gold  Medal  and  Diploma).— This  medal 
is  awarded  for  distinguished  work  in  science  or  the  arts;  important 
development  of  previous  basic  discoveries;  inventions  or  products  of 
superior  excellence  or  utilizing  important  principles ;  and  for  papers  of 
especial  merit  that  have  been  presented  to  the  Institute  and  published  in  its 
Journal. 

The  Edward  Longstreth  Medal  of  Merit  (Silver  Medal  and  Diploma).— 

This   medal,   with   a   money   premium    when   the   accumulated   interest  of 
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the  fund  permits,  is  awarded  for  meritorious  work  in  science  or  the 
arts;  including  papers  relating  to  such  subjects  originally  read  before 
the  Institute,  and  papers  presented  to  the  Institute  and  published  in  its 
Journal.  In  the  event  of  an  accumulation  of  the  fund  for  medals  beyond  the 
sum  of  onejiundred  dollars,  it  is  competent  for  the  Committee  on  Science 
and  the  Arts  to  offer  from  such  surplus  a  money  premium  for  some  special 
work  on  any  mechanical  or  scientific  subject  that  is  considered  of  sufficient 
importance,  or  for  meritorious  papers  presented  to  the  Institute  and  pub- 
lished in  its  Journal. 

The  Certificate  of  Merit. — A  Certificate  of  Merit  is  awarded  to  persons 
adjudged  worthy  thereof  for  their  inventions,  discoveries  or  productions. 

The  John  Scott  Legacy  Medal  and  Premium  (Bronze  Medal,  Diploma, 
and  Premium  of  $20.00). — In  addition  to  the  foregoing  awards  by  the  Insti- 
tute, the  Board  of  Directors  of  City  Trusts  of  the  City  of  Philadelphia 
awards  this  medal  and^  premium  upon  the  recommendation  of  the  Institute 
in  accordance  with  the  terms  of  the  deed  of  gift  restricting  it  "to  ingenious 
men  and  women  who  make  useful  inventions." 

HISTORY  OF  THE  MEDALS. 

The  Franklin  Medal. — Samuel  Insull,  Esq.,  of  Chicago,  Illinois,  writ- 
ing under  date  of  December  23,  1913,  to  the  Board  of  Managers,  stated  that 
he  had  been  informed  it  would  be  a  source  of  gratification  to  them  if  the  Insti- 
tute had  available,  in  addition  to  such  medals  already  in  its  gifts,  a  medal  to  be 
known  as  The  Franklin  Medal,  and  to  be  awarded  from  time  to  time  in 
recognition  of  the  total  contributions  of  individuals  to  science  or  to  the  ap- 
plications of  physical  science  to  industry,  rather  than  in  recognition  of  any 
single  invention  or  discovery,  however  important.  He  agreed  to  provide 
for  the  founding  of  this  medal  under  the  following  general  conditions : 

1.  That  an  amount  not  exceeding  one  thousand  dollars 
should  be  furnished  by  him  for  procuring  appropriate  designs 
and  dies  for  the  medal  and  diploma. 

2.  That  the  medal  should  possess  distinct  artistic  merit,  and 
have  on  one  side  a  medallion  of  Benjamin  Franklin  done  from 
the  Thomas  Sully  portrait  in  the  possession  of  the  Institute. 

3.  That  the  medal  should  be  of  gold  and  have  an  intrinsic 
value  of  about  seventy-five  dollars. 

4.  That  the  sum  of  five  thousand  dollars  should  be  pro- 
vided by  him  to  be  held  in  trust  in  perpetuity  to  be  a  founda- 
tion for  this  medal,  and  to  be  known  as  The  Franklin  Medal 
Fund  (Founded  January  i,  1914,  by  Samuel  Insull,  Esq.). 

5.  That  the  interest  of  this  fund  should  be  used  from  time 
to  time  in  awarding  The  Franklin  Medal  to  those  workers  in 
physical  science  or  technology,  without  regard  to  country, 
whose  efforts  have,  in  the  judgment  of  the  Institute,  done  most 
to  advance  a  knowledge  of  physical  science  or  its  applications. 
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6.  That  any  excess  of  income  from  this  fund,  beyond  such 
average  annual  sum  as  might  be  deemed  necessary  by  the  Institute 
for  the  number  of  medals  it  is  considered  best  to  award,  might 
be  used   for  premiums  to  accompany  the  medals. 

Mr.  Insull  said  be  understood  that  the  Institute  would  be  glad  to  award, 
on  the  average,  two  Franklin  Medals  a  year.  Though  this  would  leave  liitle 
surplus,  he  inserted  the  sixth  condition  to  prevent  an  undesirable  accumula- 
tion of  the  fund. 

At  the  Stated  Meeting  of  the  Board  of  Managers,  February  ii,  1914, 
the  above  offer  was  accepted,  and  its  acceptance  was  coniirined  to  Mr.  Insull 
in  the  following  resolutions : 

■'Resolved,  That  the  Board  of  Managers  of  The  Franklin 
Institute  of  the  State  of  Pennsylvania  accept  the  offer  of  Mr. 
Samuel  Insull  to  establish  The  Franklin  Medal,  under  the  con- 
ditions named  in  his  letter  of  December  23,   n)i3. 

"Resolved  further,  that  it  is  the  sense  of  the  Board  of 
Managers  of  The  Franklin  Institute  that  Mr.  Insull,  in  founding 
this  Medal,  has  rendered  a  notable  service  in  stimulating  workers 
in  Physical  Science  and  Technology  and  has  extended  materially 
the  useful  activities  of  the  Institute. 

"Resolved  further,  that  the  thanks  of  the  Board  of  Man- 
agers of  the  Institute  be,  and  are  hereby,  extended  to  Mr,  Insull 
for  his  generous  and  greatly  appreciated  action. 

"  Resolved  further,  that  an  engrossed  copy  of  these  resolu- 
tions be  forwarded  to  Mr.  Insull." 

On  March  24,  1914,  Mr.  Insull  forwarded  his  check  for  six  thousand 

dollars,  and  the  following  deed  was  duly  executed  and  delivered ; 

KNOW  ALL  MEN  BY  THESE  PRESENTS,  That  The 
Franklin  Institute  of  the  State  of  Pennsylvania  for  the 
Promotion  of  the  Mechanic  Arts,  hereinafter  named  The 
Franklin  Institute,  for  and  in  consideration  of  the  sum  of  Six 
Thousand  ($6,000)  Dollars  to  it  in  hand  paid  by  Samuel  Insull, 
Esq.,  the  receipt  whereof  is  hereby  acknowledged,  does  hereby 
certify  and  declare  that  it  holds  and  will  use  said  sum  of  money 
for  the  following  uses,  intents  and  purposes,  and  upon  the  fol- 
lowing perpetual  trusts,  that  is  to  say: 

1.  To  expend  One  Thousand  ($1,000)  Dollars,  or  so  much 
thereof  as  may  be  necessary,  for  the  purpose  of  paying  for  the 
design  of  a  medal,  and  the  necessary  dies  and  diploma  plates  for 
the  purposes  hereinafter  set  forth. 

2.  To  invest  and  keep  invested  the  balance  of  said  sum,  and 
from  the  income  derived  from  such  investments  from  time  to 
time  to  strike  off  and  award  medals  from  said  design  to  workers 
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in  physical  science  or  technology,  without  regard  to  country, 
whose  efforts,  in  the  opinion  of  the  Board  of  Managers  of  said 
The  Franklin  Institute,  have  done  most  to  advance  our  knowledge 
of  physical  science  or  its  application.  Should  the  income  de- 
rived from  this  fund  be  more  than  necessary  for  the  purposes 
aforesaid,  the  said  The  Franklin  Institute  may,  in  its  discretion, 
award  so  much  of  the  surplus,  as  its  Board  of  Managers  deems 
wise,  as  premiums  to  accompany  said  medals. 

3.  The  fund  thus  set  apart  shall  be  known  as  "  The  Franklin 
Medal  Fund  "  (Founded  January  i,  1914,  by  Samuel  Insull.  Esq.). 

4.  The  medals  to  be  awarded  as  aforesaid  shall  be  of  gold, 
shall  have  distinct  artistic  merit,  shall  be  of  the  intrinsic  value 
of  about  seventy-five  ($75)  dollars,  and  shall  have  on  one  side 
thereof  a  medallion  of  Benjamin  Franklin  taken  from  his  portrait 
by  Thomas  Sully,  now  in  the  possession  of  the  said  The  Franklin 
Institute. 

In  Witness  Whereop*,  The  said  The  Franklin  Institute  of 
the  State  of  Pennsylvania  for  the  Promotion  of  the  Mechanic 
Arts  has  hereunto  set  its  common  or  corporate  seal,  attested 
by  the  signatures  of  its  President  and  Secretary,  this  28th  day 
of  March,  A.D.  1914. 

Walton  Clark, 
President, 

[seal]  R.  B.  Owens, 

Secretary. 

The  Elliott  Cresson  Medal.— Under  date  of  February  18,  1848,  Elliott 
Cresson,  Esq.,  of  Philadelphia,  Pennsylvania,  conveyed  to  the  Trustees  for 
The  Franklin  Institute  one  thousand  dollars  of  the  six  per  cent,  convertible 
loan  of  the  President,  Managers  and  Company  of  the  Schuylkill  Navigation 
Company — to  hold  the  said  sum  and  the  interest  to  accrue  thereon,  for  the 
following  uses  and  purposes: 

1.  The  trustees  to  keep  the  principal  invested  as  it  now  (1848) 
is  until  it  is  reimbursed  by  the  said  Company,  and  immediately 
after  such  reimbursement  to  reinvest  the  said  principal  of  one 
thousand  dollars  in  such  securities,  bearing  interest,  as  may  by 
law  be  designated  for  the  investment  of  trust  funds.  And  from 
time  to  time,  as  the  said  principal  sum  may  be  reimbursed,  to 
reinvest  the  same  in  like  manner. 

2.  To  cause  suitable  dies  to  be  prepared  for  striking  the 
gold  medal  out  of  the  first  sufficient  moneys  received  for  interest 
on  the  said  sum  of  one  thousand  dollars,  the  dies  to  bear  the 
following  devices  and  inscriptions:  The  obverse, — a  medallion 
likeness  of  the  said  Elliott  Cresson  with  inscription  around 
the  margin,  "  Elliott  Cresson  Medal,  A.D.  1848."  Reverse, — 
around  the  margin,  "Awarded  by  The  Franklin  Institute  of 
Pennsylvania."    The  centre  to  be  filled  by  engraving  the  name 
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of  the  party  to  whom  awarded  and  the  year  in  which  the  award 

3-  After  the  said  dies  have  been  prepared,  and  paid  for  out 
of  the  money  received  for  interest,  the  said  Trustees  to  cause 
to  be  struck,  from  time  to  time,  such  number  of  gold  medals  as 
the  interest  received  will  pay  for,  and  to  deliver  the  same  to 
the  Treasurer  of  The  Franklin  Institute,  to  be  by  him  transmitted 
to  such  persons  or  parties  as  the  said  Franklin  Institute  may 
have  awarded  the  same;  the  said  awards,  however,  to  be  in  all 
instances  made  either  for  some  discovery  in  the  arts  and 
sciences,  or  for  the  invention  or  improvement  of  some  useful 
machine,  or  for  some  new  process  or  combination  of  materials 
in  manufactures,  or  for  ingenuity,  skill  or  perfection  in 
workmanship. 

The  Howard  N.  Potts  Medal.—Howard  N.  Potts,  of  Philadelphia, 
Pennsylvania,  died  July  24,  igo6,  leaving  a  will  in  which  he  provided  for  the 
establishment   of   this   medal   as    follows: 

"  I  give  and  bequeath  to  The  Franklin  Institute  of  the  State 
of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts  and 
its  successors,  the  sum  of  one  thousand  dollars,  without  deduction 
for  taxes  or  charges ;  in  trust  to  invest  the  same  and  apply  the  in- 
come thereof  or  such  part  or  portion  of  it  as  may  be  adequate  for 
the  purpose,  from  time  to  time,  to  the  purchase  of  a  gold  medal, 
to  be  awarded  in  the  name  of  the  said  Franklin  Institute  for 
distinguished  work  in  science  or  the  mechanic  arts." 

The  Edvrard  Longstreth  Medal  of  Merit.— In  the  month  of  May,  tSga, 
Edward  Longstreth,  of  Philadelphia,  Pennsylvania,  retired  member  of  The 
Baldwin  Locomotive  Works,  deposited  with  The  Franklin  Institute  in  trust, 
a  registered  bond  of  the  Baltimore  Traction  Company  for  the  sum  of  one 
thousand  dollars,  for  the  founding  and  perpetuation  of  the  Edward  Long- 
streth Medal  of  Merit ;  the  interest  accruing  from  said  principal  sum  10 
be  used  in  procuring  and  awarding  said  medals  for  the  encouragement  of 
invention,  and  in  recognition  of  meritorious  work  in  science  and  the  in- 
dustrial arts ;  the  said  awards  to  be  made  by  The  Franklin  Institute  througli 
its  Committee  on  Science  and  the  Arts,  under  such  rules  as  said  CommiltM 
may  adopt. 

This  donor  further  presented  to  The  Franklin  Institute  twelve  silver 
medals  and  the  dies  therefor  designed  and  executed  under  the  direction  of  a 
committee   of  the  Institute   with   his  approval. 

On  May  14,  1890,  the  Board  of  Managers  of  The  Franklin  Institute,  b.v 
resolution,  accepted  on  behalf  of  ihe  Institute  the  gifts  of  the  donor,  and  on 
September  17,  1890,  the  Institute,  by  resolution  following,  confirmed  the 
acceptance : 

"  Resolved,  That  the  Institute  hereby  confirms  the  action  of 
the  Board  of  Managers  in  accepting  the  gift  of  foundation  of  the 
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Edward  Longstreth  Medal  of  Merit,  and  in  expressing  its  grate- 
ful acknowledgments  for  the  gift. 

"Resolved,  That  the  grant  of  the  Edward  Longstreth  Medal, 
in  accordance  with  the  wishes  of  the  donor,  be  entrusted  to  the 
Committee  on  Science  and  the  Arts,  subject  to  such  conditions 
as  the  said  Committee,  with  the  approval  of  the  Institute,  may 
propose." 

The  obverse  of  the  medal  bears  the  effigy  of  the  donor,  and  is  inscribed 
around  the  margin,  "  The  Edward  Longstreth  Medal  of  Merit,  Founded 
1890."  On  the  reverse  is  inscribed  around  the  margin,  "  Awarded  by  The 
Franklin  Institute,"  and  in  the  centre  is  engraved  the  name  of  the  recipient 
with  the  date  and  object  of  award. 

On  March  19,  1913,  Charles  Longstreth,  son  of  the  above-named  Edward 
Longstreth,  deposited  with  The  Franklin  Institute  the  further  sum  of  one 
thousand  dollars  to  be  added  to  the  original  fund  to  be  kept  with  it  in  trust 
in  perpetuity,  the  interest  to  be  used  as  is  the  interest  of  the  original  fund. 

The  Certificate  of  Merit. — At  the  stated  meeting  of  the  Institute,  held  on 
June  21,  1882,  the  following  resolution  was  adopted: 

"Resolved,  That  the  Committee  on  Science  and  the  Arts  of 
The  Franklin  Institute  is  hereby  authorized  to  award,  and  issue 
to  persons  by  said  Committee  adjudged  worthy,  a  Certificate 
of  Merit  for  their  inventions,  discoveries  or  productions,  which 
certificate  shall  read  as  follows: 

"The  Franklin  Institute  of  the  State  of  Pennsylvania  for 

the  Promotion  of  the  Mechanic  Arts,  awards  to 

this  Certificate  of  Merit.    This  award  is  made 


pursuant  to  the  recommendation  of  the  Committee  on  Science 
and  the  Arts. 

Report    No. Approved,    19       

Preside  n  t. 


[seal]  Secretary 


ft 


Chairman  of  the  Committee  on  Science  and  the  Arts, 

The  John  Scott  Legacy  Medal  and  Premium. — ^John  Scott,  chemist,  late 
of  Edinburgh,  Scotland,  by  his  will,  made  in  the  year  1816,  bequeathed  the 
sum  of  four  thousand  dollars  in  the  funded  three  per  cent,  stock  of  the 
United  States,  to  the  corporation  of  the  City  of  Philadelphia,  directing  that  !  1; 

the  interest  and  dividend  becoming  receivable  thereon  should  be  laid  out  in  ?; 

premiums,  to  be  distributed  among  ingenious  men  and  women  who  make  ^| 

useful  inventions,  no  such  premium,  however,  to  exceed  twenty  dollars,  and  }  '^'\ 

that  therewith  shall  be  given  a  copper  medal  with  this  inscription :  "  To  the  ? 

most  deserving." 


M» 

!  '  ' 
1 

■ 

1 

, 

1 
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The  Select  and  Common  Councils  of  the  City  of  Philadelphia,  by  an 
ordinance  passed  November  22,  1821,  vested  the  recommendation  of  these 
premiums  and  medals  in  The  Philadelphia  Society  for  Promoting  Agriculture, 
a  society  formed  in  the  year  i?8s.  Thirty-seven  recommendations  were 
made  by  the  Society  from  1822  to  1834.  By  a  supplemental  ordinance,  dated 
February  27,  1834,  The  Franklin  Institute  was  authorized  and  empowered 
to  carry  into  effect  the  conditions  and  provisions  of  the  ordinance  passed 
November  22,  1821.  Jn  183s,  a  standing  committee  to  have  charge  of  the 
legacies  and  trusts  confided  to  the  City  was  appointed,  and  in  1854,  a  further 
ordinance  was  passed  authorizing  the  superintendent  of  trusts,  under  the 
supervision  of  the  Committee  on  Trusts,  to  distribute  the  premiums,  but 
"  only  to  such  persons  as  The  Franklin  Institute  shall  report  as  being  the 
authors  of  useful  inventions  .  .  ."  The  control  of  John  Scott's  Premium 
Fund  was  further  transferred  in  1870  to  the  Board  of  Directors  of  City 
Trusts,  a  board  created  by  an  Act  passed  and  approved  June  30,  i86g,  by  the 
Legislature  of  the  State  of  Pennsylvania,  for  the  purpose  of  administering  all 
estates  dedicated  to  charitable  uses,  or  trusts,  the  charge  or  administration 
of  which  become  vested  in  or  confided  to  the  City  of  Philadelphia.  This 
Board,  by  a  resolution  passed  April  12,  1882,  referred  the  administration 
of  the  premium  fund  to  its  Committee  on  Wills  Hospital  and  Minor  Trusts, 
and  this  committee  resolved  that  it  would  favorably  receive  the  names  of 
any  persons  whom  The  Franklin  Institute  from  time  to  time  reported  to 
the  Committee  on  Minor  Trusts  as  worthy  of  receiving  the  John  Scott 
Legacy  Medal  and  Premium.  The  Institute,  by  a  resolution  passed  June 
21.  1S82,  accepted  the  above,  and  referred  the  duty  of  making  examinations 
and  recommending  awards  to  its  Committee  on  Science  and  the  Arts. 

Since  1834,  therefore,  when  the  Philadelphia  Society  for  Promoting 
Agriculture  had  ceased  its  activities  and  when  the  authorization  to  make 
recommendations  of  the  John  Scott  Legacy  Medal  and  Premium  was  trans- 
ferred to  the  Institute,  the  various  committees  and  boards  in  which  the 
control  of  the  John  Scott  Premium  Fund  became  vested  have  renewed  this 
authorization  and  the  Institute  continues  to  make  recommendations  of  this 
award  to  the  Board  of  Directors  of  City  Trusts  of  the  City  of  Philadelphia. 


REGULATIONS  OF  THE  COMMITTEE 
ON  SCIENCE  AND  THE  ARTS 


Article  I. — Investigations, 

Section  i.  The  Committee  shall  investigate,  by  sub-committee  or  other- 
wise, any  subject  referred  to  it  by  the  Institute  or  by  any  of  its  sections; 
and  upon  a  majority  vote  of  the  members  present  at  any  stated  meeting, 
it  may  investigate  any  subject  presented  on  motion  of  a  member  or  by 
application  as  herein  provided. 

Sec.  2.  Secret  processes  or  compounds  will  not  be  considered  by  the 
Committee;  nor  will  the  treatment  of  materials  by  any  substance  be  con- 
sidered, unless  the  composition  used  and  the  method  of  treatment  are  fully 
disclosed. 

Sec.  3.  An  applicant  for  investigation  of  a  subject  will  be  furnished  by 
the  Secretary  with  a  copy  of  the  regulations  governing  investigations. 

Sec.  4.  An  application  for  investigation  shall  be  made  in  writing  on  a 
blank,  substantially  like  "Form  A"  below,  which  may  be  obtained  from 
the  Secretary.  This  application  shall  be  addressed  to  the  Secretary, 
who  will  upon  receipt  refer  it  to  the  Sub-Committee  on  New  Subjects  and 
Preliminary  Examination;  this  sub-committee  shall  recommend  to  the  Com- 
mittee its  acceptance  or  rejection,  upon  which  the  Secretary  shall  notify  the 
applicant  accordingly. 

Sec.  5.  It  shall  not  be  competent  for  any  member  of  the  Committee  on 
Science  and  the  Arts  to  be  an  applicant  for  any  of  the  awards  in  the  gift, 
or  under  the  recommfndation,  of  the  said  Committee,  unless  the  subject  for 
award  be  referred  to  the  Committee  by  a  vote  of  the  Institute. 

Article  II. — Meetings  of  the  Committee. 

Section  i.  The  Committee  shall  hold  stated  meetings  at  8  o'clock  p.m. 
on  the  first  Wednesday  of  each  month,  excepting  July  and  August. 

Sec.  2.  Special  meetings  may  be  called  by  the  Chairman,  and  shall  be 
called  by  him  upon  the  written  request  of  five  members  of  the  Committee. 

Sec.  3.  At  all  meetings  of  the  Committee  nine  members  shall  constitute 
a  quorum  for  transacting  general  business,  but  for  final  action  upon  a  report 
conferring  or  recommending  an  award  or  for  amending  the  rules  of  the 
Committee,  a  quorum  shall  consist  of  not  less  than  fifteen  members. 

Sec.  4.  At  its  stated  meeting  the  Committee  shall  proceed  in  the  fol- 
lowing 

Order  of  Business: 

1.  Calling  the  roll. 

2.  Reading  of  the  minutes  of  preceding  meeting. 

3.  Reading  of  correspondence. 
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The  Select  and  Common  Councils  of  the  City  of  Philadelphia,  by  an 
ordinance  passed  November  22,  i8zi,  vested  the  recommendation  of  these 
premiums  and  medals  in  The  Philadelphia  Society  for  Promoting  Agriculture, 
a  society  formed  in  the  year  1785.  Thirty-seven  recommendations  were 
made  by  the  Society  from  1822  to  1834.  By  a  supplemental  ordinance,  dated 
February  27,  1834,  The  Franklin  Institute  was  authorized  and  empowered 
to  carry  into  effect  the  conditions  and  provisions  of  the  ordinance  passed 
November  22,  1821.  In  1835,  a  standing  committee  to  have  charge  of  the 
legacies  and  trusts  confided  to  the  City  was  appointed,  and  in  1854,  a  further 
ordinance  was  passed  authorizing  the  superintendent  of  trusts,  under  the 
supervision  of  the  Committee  on  Trusts,  to  distribute  the  premiums,  but 
"  only  to  such  persons  as  The  Franklin  Institute  shall  report  as  being  the 
authors  of  useful  inventions  .  .  ."  The  control  of  John  Scott's  Premium 
Fund  was  further  transferred  in  1870  to  the  Board  of  Directors  of  Gtj 
Trusts,  a  board  created  by  an  Act  passed  and  approved  June  30,  1S69,  by  the 
Legislature  of  the  State  of  Pennsylvania,  for  the  purpose  of  administering  all 
estates  dedicated  to  charitable  uses,  or  trusts,  the  charge  or  administratioo 
of  which  become  vested  in  or  confided  to  the  City  of  Philadelphia.  This 
Board,  by  a  resolution  passed  April  12,  1882,  referred  the  administration 
of  the  premium  fund  to  its  Committee  on  Wills  Hospital  and  Minor  Trusts, 
and  this  committee  resolved  that  it  would  favorably  receive  the  names  of 
any  persons  whom  The  Franklin  Institute  from  time  to  time  reported  to 
the  Committee  on  Minor  Trusts  as  worthy  of  receiving  the  John  Scott 
Legacy  Medal  and  Premium.  The  Institute,  by  a  resolution  passed  June 
21,  1882,  accepted  the  above,  and  referred  the  duty  of  making  examinations 
and  recommending  awards  to  its  Committee  on  Science  and  the  Arts. 

Since  1834,  therefore,  when  the  Philadelphia  Society  for  Promotiiig 
Agriculture  had  ceased  its  activities  and  when  the  authorization  to  make 
recommendations  of  the  John  Scott  Legacy  Medal  and  Premium  was  trans- 
ferred to  the  Institute,  the  various  committees  and  boards  in  which  the 
control  of  the  John  Scott  Premium  Fund  became  vested  have  renewed  this 
authorization  and  the  Institute  continues  to  make  recommendations  of  this 
award  to  the  Board  of  Directors  of  City  Trusts  of  the  City  of  Philadelphia. 


REGULATIONS  OF  THE  COMMITTEE 
ON  SCIENCE  AND  THE  ARTS 


Article  I. — Investigations. 

Section  i.  The  Committee  shall  investigate,  by  sub-committee  or  other- 
wise, any  subject  referred  to  it  by  the  Institute  or  by  any  of  its  sections; 
and  upon  a  majority  vote  of  the  members  present  at  any  stated  meeting, 
it  may  investigate  any  subject  presented  on  motion  of  a  member  or  by 
application  as  herein  provided. 

Sec.  2.  Secret  processes  or  compounds  will  not  be  considered  by  the 
Committee;  nor  will  the  treatment  of  materials  by  any  substance  be  con- 
sidered, unless  the  composition  used  and  the  method  of  treatment  are  fully 
disclosed. 

Sec.  3.  An  applicant  for  investigation  of  a  subject  will  be  furnished  by 
the  Secretary  with  a  copy  of  the  regulations  governing  investigations. 

Sec  4.  An  application  for  investigation  shall  be  made  in  writing  on  a 
blank,  substantially  like  "  Form  A "  below,  which  may  be  obtained  from 
the  Secretary.  This  application  shall  be  addressed  to  the  Secretary, 
who  will  upon  receipt  refer  it  to  the  Sub-Committee  on  New  Subjects  and 
Preliminary  Examination ;  this  sub-committee  shall  recommend  to  the  Com- 
mittee its  acceptance  or  rejection,  upon  which  the  Secretary  shall  notify  the 
applicant  accordingly. 

Sec.  5.  It  shall  not  be  competent  for  any  member  of  the  Committee  on 
Science  and  the  Arts  to  be  an  applicant  for  any  of  the  awards  in  the  gift, 
or  under  the  recommfndation,  of  the  said  Committee,  unless  the  subject  for 
award  be  referred  to  the  Committee  by  a  vote  of  the  Institute. 

Article  II. — Meetings  of  the  Committee. 

Section  i.  The  Committee  shall  hold  stated  meetings  at  8  o'clock  p.m. 
on  the  first  Wednesday  of  each  month,  excepting  July  and  August. 

Sec  2.  Special  meetings  may  be  called  by  the  Chairman,  and  shall  be 
called  by  him  upon  the  written  request  of  five  members  of  the  Committee. 

Sec  3.  At  all  meetings  of  the  Committee  nine  members  shall  constitute 
a  quorum  for  transacting  general  business,  but  for  final  action  upon  a  report 
conferring  or  recommending  an  award  or  for  amending  the  rules  of  the 
Committee,  a  quorum  shall  consist  of  not  less  than  fifteen  members. 

Sec  4.  At  its  stated  meeting  the  Committee  shall  proceed  in  the  fol- 
lowing 

Order  of  Business: 

1.  Calling  the  roll. 

2.  Reading  of  the  minutes  of  preceding  meeting. 

3.  Reading  of  correspondence. 
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4.  Approval  of  bills. 

5.  Report  of  Sub- Committee  on  New  Subjects  and  Preliminary   £x- 


6.  Reports  of  standing  and  special  sub-committees. 

7.  Consideration  of  reports  for  Anal  action. 

8.  Reports  of  sub-comminees  on  investigation,  first  reading, 
g.  Deferred  business. 

10.  New  business. 

11.  Adjournment. 

Sec.  s.  Members  shall  not  be  entitled  to  the  floor  more  than  twice  on  any 
question  without  the  consent  of  the  Committee. 

Sec.  6.  There  shall  be  no  debate  on  points  of  order  except  on  an  appeal 
from  the  decision  of  the  Chairman,  or  on  a  question  referred  by  him  to  the 
Committee.  In  such  cases  no  member  shall  have  the  floor  more  than  once 
without  the  consent  of  the  Committee. 

Article  JIL— Chairman. 


Section  i.  Nominations  for  a  Chairman  to  serve  for  one  year  shall  be 
made  at  the  stated  meeting  of  the  Committee  in  February,  and  the  election 
shall  be  by  ballot  at  the  same  meeting,  when  the  person  receiving  the  highest 
number  of  votes  shall  be  declared  elected.  He  shall  immediately  assume 
office  and  shall  perform  his  duties  until  his  successor  is  installed.  He  shall 
not  be  eligible  for  election  in  two  successive  terms. 

Sec.  2.  The  Chairman  shall  appoint  the  members  of  all  sub -committees 
unless  otherwise  ordered,  and  may  serve  ex-oMcio  on  all  sub-committees 
except  those  charged  with  investigations. 

Sec.  3.  The  election  of  a  member  as  Chairman  shall  be  held  to  vacate 
bis  membership  of  any  and  all  sub-committees  on  investigation  on  which 
he  may  be  serving,  except  if  he  has  the  report  of  such  Committee  prepared 
or  in  preparation,  in  which  case  he  shall  complete  his  work,  but  when  such 
report  is  presented  for  consideration,  he  shall  call  on  another  member  to 
preside  while  the  subject  is  under  discussion. 

Sec.  4.  The  Chairman  shall  submit  to  the  stated  meetings  of  the  Board 
of  Managers  in  October,  December,  February,  April,  and  June  of  each 
year,  a  report  of  the  number  of  investigations  pending  before  the  Com- 
mittee, the  number  disposed  of  since  the  last  report,  with  the  action  taken 
or  award  made  in  each  case,  and  the  number  and  nature  of  new  investiga' 
tions  undertaken  since  the  last  report,  and  such  other  information  as  to  the 
work  of  the  Committee  as  the  Board  of  Managers  may  require.  He  shall 
also  report  to  the  stated  meetings  of  the  Institute  such  recent  action  of  the 
Committee  as  he  may  deem  of  interest. 

ARTia.E  IV. — Standing  Sub-Committees. 
Section   I.  There  shall  be  appointed  each   February  by  the  Chairman  a 
sub-commitCee  of  not  less  than  five  members  of  the  Committee,  to  be  styled 
the  "  Sub- Committee  on  New  Subjects  and  Preliminary  Examination."    The 
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duties  of  this  sub-committee  shall  be  to  keep  a  general  observation  of  progress 
made  in  science  and  the  arts  and  to  report  to  the  Committee  subjects  ad- 
judged worthy  of  investigation;  to  co-operate  with  the  Secretary  in  keeping 
the  work  of  the  Committee  properly  before  the  public,  and  to  recommend 
at  each  regular  meeting  the  acceptance  or  otherwise  of  all  applications  for 
investigation.  This  sub-committee  shall  meet  at  least  once  prior  to  each 
regular  meeting  of  the  Committee. 

Sec.  2-  There  shall  be  appointed  each  December  by  the  Chairman  from 
the  membership  with  the  consent  and  approval  of  the  Committee,  a  sub- 
committee styled  the  "  Sub-Committee  on  Literature."  It  shall  be  the  duty 
of  this  sub-committee  to  examine  carefully  all  papers  that  have  been  pre- 
sented to  the  Institute  and  published  in  its  Journal  during  the  current  year, 
and  to  report  to  the  Committee  not  later  than  the  following  April  meeting 
which  of  these  papers  deserve  the  award  of  either  of  the  following  medals, 
viz.: 

1.  The  Howard  N.  Potts  Medal; 

2.  The  Edivard  Longstreth  Medal  of  Merit. 

The  Institute,  through  the  Committee,  may  award  said  medals  to  the 
authors  of  papers  so  recommended,  except  that  it  shall  not  so  award  more 
than  one   Potts  Medal  in  any  one  year. 

The  Sub-Committee  on  Literature  shall  also  consider  any  publication  or 
treatise  devoted  to  science  or  the  mechanic  arts,  submitted  by  the  Com- 
mittee, and  if  in  its  judgment  said  work  appears  to  be  of  unusual  merit  it 
may  recommend  that  its  author  be  awarded  the  Potts  Medal,  provided  that 
such  medal  shall  not  be  so  awarded  more  than  once  in  any  one  year. 

Advertisement  of  these  awards  shall  not  be  required. 

Sec.  3.  There  shall  be  appointed  annually  by  the  Chairman  from  the 
membership  a  sub-committee  styled  the  "  Sub-Committee  on  Awarding  the 
Franklin  Medal,"  the  duty  of  which  shall  be  to  make  recommendations  of 
the  award  of  this  medal  under  the  provisions  of  the  deed  of  gift. 

Article  V. — Sub-Committees  on  Investigation  of  Applications. 

Section  i.  Upon  the  acceptance  of  an  application  for  investigation, 
a  sub-committee  shall  be  appointed  by  the  Chairman  to  conduct  the  in- 
vestigation. 

Sec.  2.  Sub-committees  shall  be  appointed  from  the  membership  of  the 
Committee,  but  they  may  include  a  minority  of  other  persons  whose  expert 
services  are  desired  in  the  examination. 

Sec.  3.  When  the  personnel  of  a  sub-committee  on  investigation  is  finally 
determined,  a  notice  shall  be  sent  to  each  member  thereof  giving  the  names 
of  the  members  of  the  sub-committee  and  setting  forth  the  regulations  govern- 
ing investigations. 

Sec.  4.  No  person  shall  be  a  member  of  a  sub-committee  on  investigation 
who  is  interested  in  the  issue. 

Sec.  5.  After  a  subject  has  been  assigned  to  a  sub-committee  for  in- 
vestigation it  shall  not  be  withdrawn  without  the  consent  of  the  Committee. 
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Sec.  6.  When  the  Secretary  has  obtained  the  necessary  information  from 
the  applicant,  he  shall  notify  the  sub-comniittee,  who  shall  then  proceed 
with  the  investigation. 

Sec,  7.  Correspondence  between  the  sub-committee  and  the  applicant 
must  be  carried  on  through  the  ofhce  of  the  Secretary,  In  order  that  the 
official  records  shall  be  complete. 

Sec  8.  Sub-committees  shall  whenever  possible  make  direct  examination 
and  tests  of  the  subject  under  investigation,  and  shall  not  accept  tests, 
data  or  information  furnished  by  others  without  first  satisfying  themselves 
as  to  the  accuracy  thereof.  They  shall  in  no  case  recommend  an  award 
solely  on  the  basis  of  tests,  data  or  information  furnished  by  parties  in  any 
way  interested  in  the  subject  of  the  award.  When  data  submitted  by 
persons  not  members  of  the  sub-committee  are  included  in  the  latter's  report, 
it  shall  be  so  stated. 

Sec,  g.  Sub-committees  must  ascertain  that  articles,  processes,  products. 
etc.,  examined  are  genuine  samples  of  the  subject  under  investigation. 

Sec.  10.  Each  sub-committee  on  investigation  shall  report  its  progress 
to  the  Committee  at  intervals  of  not  more  than  two  consecutive  stated  meet- 
ings; and  any  sub-committee  failing  so  to  report  for  four  consecutive  stated 
meetings  may  be  discharged  from  further  consideration  of  the  subject  at  the 
discretion  of  the  Chairman,  who  shall  then  appoint  a  new  sub-committee  to 
continue  the  investigation. 

Sec.  u.  Any  member  of  a  sub-committee  on  investigation  failing  to  dis- 
charge his  duties  may  be  replaced  by  another  member  at  the  discretion  of 
the  Chairman. 

Sec.  12.  Sub- committees  may  request  applicants  to  furnish  drawings, 
diagrams  or  other  exhibits  for  the  purpose  of  investigations  and  for  the 
records  of  the  Committee. 

Sec.  13.  When  it  is  found  that  the  subject  under  investigation  has 
become  involved  in  litigation,  the  sub-committee  shall  defer  further  action 
until  the  litigation  is  terminated,  or  the  Committee  decides  that  the  sub- 
committee may  proceed. 

Article  VI.—S»b-Commillee  Meetings. 

Section  i.  A  quorum  for  the  transaction  of  business  at  any  meeting 
of  a  sub-committee,  properly  called,  shall  consist  of  the  one  or  more  members 

Sec.  2.  No  applicant  or  other  person  interested  in  the  issue  of  an  in- 
vestigation shall  be  present  at  a  meeting  of  a  sub-committee  or  of  the  Com- 
mittee except  at  the  invitation  of  the  sub-committee  charged  with  the  in- 
vestigation. 

Article  VU.—Sub-Commillcet'  Reports. 

Section  i.  Reports  of  progress  and  final  reports  of  sub-committees  shall 
be  made  to  the  Committee  in  writing.  Final  reports  shall  begin  and  end 
substantially  as  indicated  in  Form  B  below. 
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Sec.  2.  When  a  sub-committee  on  investigation  deems  the  subject  upon 
which  it  reports  worthy  of  an  award  of  the  Elliott  Cresson  Medal,  the 
Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal  of  Merit,  the 
Certificate  of  Merit,  or  the  John  Scott  Legacy  Medal  and  Premium,  it  shall 
include  in  its  report  a  recommendation  to  that  effect;  and  such  recom- 
mendation may  be  adopted  by  a  majority  vote  of  the  Committee,  but  shall 
not  be  changed  except  by  a  vote  of  two-thirds  of  the  members  present. 

Sec.  3.  A  report  of  a  sub-committee  on  investigation,  before  its  accept- 
ance by  the  Committee,  may  be  edited  by  the  Secretary  of  the  Institute  in 
conjunction  with  the  chairman  of  the  sub-committee,  but  without  materially 
changing  its  meaning  or  effect.  The  Secretary  and  chairman  may  be  as- 
sisted in  this  work  by  the  Publication  Committee  of  the  Institute,  or  by  an 
editing  committee  appointed  by  the  Chairman  of  the  Committee. 

Sec.  4.  A  report  of  a  sub-committee  on  investigation,  before  its  ac- 
ceptance by  the  Committee,  shall  be  signed  by  a  majority  of  the  members 
of  the  sub-committee  charged  with  the  investigation. 

Sec.  5.  Any  member  or  members  of  a  sub-committee  may  file  a  minority 
report  at  least  three  days  prior  to  the  meeting  at  which  the  majority  report 
is  to  be  presented. 

Sec.  6.  No  member  of  a  sub-committee  shall  be  permitted  to  sign  a 
report  without  having  personally  examined  the  subject  under  investigation, 
or  taken  part  in  its  discussion  at  a  meeting  of  the  sub-committee. 

Sec.  7.  Reports  of  sub-committees  on  investigation  shall  be  accompanied 
by  such  drawings,  diagrams  or  other  exhibits  as  will  serve  to  elucidate  the 
subject. 

Sec.  8.  All  exhibits  pertaining  to  reports  shall  be  numbered,  marked  for 
identification,  and  signed  by  the  Secretary  of  the  Institute  in  substantially  the 
following  form,  and  the  seal  of  the  Institute  shall  be  impressed  thereon: — 

Exhibit  No. ,  pertaining  to  report  of  the  Committee  on  Science  and 

the  Arts  No.  


Secretary. 

Sec.  9.  Reports  must  be  in  the  Secretary's  hands  at  least  one  week  pre- 
vious to  the  stated  meeting  at  which  they  are  to  be  presented. 

Sec.  10.  After  the  report  of  a  sub-committee  on  investigation  has  passed 
its  first  reading  before  the  Committee,  a  copy  of  it  may  be  furnished  the 
applicant,  who  may  make  any  explanation  or  objections,  in  writing,  addressed 
to  the  Chairman  of  the  Committee;  but  such  writing  must  be  received  not 
later  than  the  next  stated  meeting  of  the  Committee. 

Sec.  II.  The  report  of  a  sub-committee  on  investigation  may  be  dis- 
cussed and  amended  at  the  meeting  of  the  Committee  at  which  it  is  first 
presented,  but  shall  be  laid  over  for  a  second  reading  and  final  action  until 
the  next  stated  meeting;  except  where  no  recommendation  of  an  award  is 
made  in  the  report,  when  it  may,  by  a  majority  vote,  be  finally  disposed  of 
after  first  reading. 
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Sec.  12.  Final  action  on  a  report  of  a  sub-' 
recommending  an  award  shall  not  be  taken  unless  at  least  one  member  oi 
the  sub-committee  who  signed  the  report  is  present. 

Abticle  Vlll.—Nolicet  of  Recommendations. 
Section  t.  In  the  case  of  investigations  made  upon  application,  it  shall 
be  the  duty  of  the  Secretary  to  certify  to  applicants  the  recommendation  of 
the  sub-committee  within  ten  days  after  this  recommendation   is  adopted 
by  the  Committee, 

Article  IX. — Reconsideration. 

Section  i.  Upon  the  adoption  of  a  report  of  a  sub-committee  a  motion 
for  reconsideration  may  not  be  made  before  the  stated  meeting  fotlowine. 
If  such  a  motion  is  then  made  and  accepted,  a  vote  of  two-thirds  of  i 
quorum  for  final  action  shall  be  required  to  change  the  report  as  previously 
adopted. 

Sec.  2.  A  second  investigation  of  a  subject  shall  not  be  ordered  except 
on  a  vote  of  two-thirds  of  the  members  present  at  a  stated  meeting. 

Article  %.— Advertisement  of  Recommendations. 

Section  i.  Upon  the  adoption,  by  the  Committee  on  Science  and  the 
Arts,  of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  a 
discovery,  invention,  improvement  or  manufacture  is  worthy  of  an  award 
of  the  Elliott  Cresson  Medal,  publication  shall  be  made  in  three  successive 
issues  of  the  Journal  of  The  Franklin  Institute,  stating  that  at  the  expira- 
tion of  three  months  from  the  date  of  the  lirst  publication,  the  person  making 
such  discovery,  invention,  improvement  or  manufacture  shall  be  entitled 
to  receive  the  award  of  the  said  medal,  unless  within  that  time  satisfactory 
evidence  shall  have  been  submitted  to  the  Committee  on  Science  and  ir.c 
Arts  of  the  want  of  originality  or  merit,  in  the  supposed  discovery,  invention, 
improvement,  or  manufacture. 

Sec.  z.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  distinguished 
work  in  science  or  the  arts  is  worthy  of  an  award  of  the  Howard  N.  Potts 
Medal,  publication  shall  be  made  in  three  successive  issues  of  the  Jovbn.U 
of  The  Franklin  Institute,  stating  that  at  the  expiration  of  three  months 
from  the  date  of  the  first  publication,  the  person  who  has  done  such  work 
shall  be  entitled  to  receive  the  award  of  the  said  medal,  unless  within  that 
time  satisfactory  evidence  shall  have  been  submitted  to  the  Committee  on 
Science  and  the  Arts  of  the  want  of  originality  or  merit  in  the  supposed 
distinguished  work  in  science  and  the  arts. 

Sec.  3-  Upon  the  adoption  by  (he  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-commil(ee  on  investigation  setting  forth  that  a  certain 
useful  invention  is  worthy  of  an  award  of  the  John  Scott  Legacy  Medal  and 
Premium,  publication  shall  be  made  in  three  successive  issues  of  the  Journ.u 
of  The  Franklin  Institute,  stating  thaf  at  the  expiration  of  three  months 
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from  the  date  of  the  first  publication,  the  Institute  will  recommend  to  the 
Philadelphia  Board  of  Directors  of  City  Trusts  the  award  of  the  said 
medal  and  premium  to  the  inventor,  unless  within  that  time  satisfactory 
evidence  shall  have  been  submitted  to  the  Committee  on  Science  and  the 
Arts  of  the  want  of  originality  in  the  supposed  invention.  In  case  no  such 
objection  to  the  award  is  made,  the  Secretary  shall  certify  the  recommenda- 
tion to  the  Philadelphia  Board  of  Directors  of  City  Trusts. 

Sec.  4.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Franklin  Medal 
shall  be  conclusive  without  advertisement. 

Sec.  5.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Edward  Long- 
streth  Medal  of  Merit  shall  be  conclusive  without  advertisement 

Sec.  6.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Certificate  of 
Merit   shall  be  conclusive  without  advertisement. 

Article  XI. — Protests. 

Section  i.  Protests  against  recommendations  advertised  by  publication 
in  the  Journal  must  be  received  within  three  months  of  the  date  of  first 
publication.  Such  protests  shall  be  presented  to  the  Committee  at  its  next 
stated  meeting  following  date  of  receipt,  and  shall  be  affirmed  only  by  a 
vote  of  two-thirds  of  a  quorum  for  final  action,  in  which  case  a  re-investiga- 
tion shall  be  made. 

Article  XII. — Institute  Reports. 

Section  i.  Reports  issued  by  the  Institute  shall  begin  and  end  sub- 
stantially as  in  Form  C  below.  They  shall  be  written  upon  an  official  form 
provided  by  the  Institute. 

Sec.  2.  Reports  when  issued  shall  state  that  they  are  the  action  of  The 
Franklin  Institute  by  its  Committee  on  Science  and  the  Arts.  They  shall  be 
attested  by  the  President  and  the  Secretary  of  the  Institute  and  by  the 
Chairman  of  the  Committee,  and  shall  be  impressed  with  the  seal  of  the 
Institute;  and  they  may  also  bear  the  names  of  the  members  who  signed 
the   sub-committee's   report. 

Sec.  3.  It  shall  be  the  duty  of  the  Secretary  to  furnish  applicants  for 
investigation  with  a  copy  of  the  Institute's  Report. 

Article  XIII. — Amendments  to  Regulations. 

Section  i.  Proposals  to  amend  these  regulations  shall  be  presented  to 
the  Committee  in  writing,  signed  by  at  least  two  members.  They  may  be 
considered  when  presented,  but  shall  not  be  acted  upon  until  the  next  stated 
meeting  after  presentation,  and  shall  then  be  adopted  if  agreed  to  by  two- 
thirds  of  the  required  quorum. 

Sec.  2.  Notice  of  proposed  amendments  shall  be  sent  to  each  member 
on  the  programme  for  the  meeting  at  which  they  may  be  acted  upon. 
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REPORT   FORMS  OF  COMMITTEE   ON   SCIENCE  AND   THE   ARTS 

FORM  A 
(Application  for  Investigation) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE   OF    PENNSYLVANIA 

FOR   THE 

PROMOTION   OF  THE   MECHANIC  ARTS 

In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con- 
sideration of  your  invention  or  discovery  entitled   

the  following  data  are  requested  for  the 

information  of  the  Committee  on  Science  and  the  Arts : 

1.  What  is  the  specific  purpose  of  the  invention? 

2.  What  is  the  condition  of  the  prior  art  in  this  regard? 

3.  What  improvement  is  claimed  to  be  effected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  OflSce 

before  allowance  of  patent  claims? 

7.  Is  the  invention  now  in  actual  use? 

8.  If  so,  since  when? 

9.  Where  may  it  be  seen  in  operation? 

10.  Are  you  prepared  to  submit  drawings  of  the  apparatus  or  device: 

11.  Are  you  prepared  to  submit  a  model  of  the  apparatus  or  device? 

12.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  to  sub- 

mit specimens  of  the  ingredients  and  of  the  compound  sufficient 
for  the  purpose  of  experiments? 

13.  If  the  invention  is  a  chemical  process,  are  you  prepared  to  give  a 

demonstration  of  the  same? 

IMPORTANT    TO    APPLICANT 

This  application  carefully  filled  in  and  other  available  matters  descriptive 
of  the  invention  or  process  together  with  two  copies  of  each  of  the  United 
States  patents  issued  to  applicant  must  be  returned  promptly  to  the  Secretary 
of  The  Franklin  Institute,  15  South  Seventh  Street,  Philadelphia,  Pa. 

(A  copy  of  Form  A,  above,  may  be  obtained  from  the  Secretary  of  the 
Institute  and  must  be  filled  in,  signed  and  promptly  returned  by  an  applicant 
for  an  examination  of  and  a  report  upon  an  invention  or  discovery,) 
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FORM  B 
(Sub-committee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE    OF    PENNSYLVANIA 

FOR  THE 

PROMOTION   OF  THE   MECHANIC  ARTS 


S.  &  A.  Case  No 

Report  of  Sub-Committee,  dated 
Investigating  


To  THE  Committee  on  Science  and  the  Arts: 

Your  sub-committee  appointed  to  investigate  the  above  subject  report 
as  follows: 


f  discovery 

-  'M      J.'        r  ^L        I  excellence  of  construction 

In  consideration  of  the    ^  .  ...  ,. 

ingenuity  and  novelty 


or 


of   your  sub-committee  recommends 

the  award  of to of 


Respectfully  submitted, 


Chairman. 


Adopted  at  the  Stated  Meeting  of 19 
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FORM  C 
(Institute  Report  Forms) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE   OF    PENNSYLVANIA 

FOR  THE 

promotion  of  the  mechanic  arts 

Hall  of  the  Institute, 
Philadelphia, 


S.  &  A.  Case  No 

The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  through  its 

Committee  on  Science  and  the  Arts,  investigating 

reports  as  follows: 


In  consideration  of  the    -< 


^  discovery 
excellence  of  construction 
ingenuity  and  novelty 
or 


of the  Institute  recommends  that  the 

Philadelphia  Board  of  Directors  of  City  Trusts  shall  award  the  John  Scott 

Legacy  Medal  and  Premium  (or)  the  Institute  awards  the  

to of 


President. 

[seal] 


Secretary. 


Countersigned  

Chairman  of  the  Committee  on  Science  and  the  Arts. 
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PRESIDENT'S  REPORT  AND  REPORTS  OF  THE  COMMITTEES 
OF  THE  INSTITUTE  AND  THE  COMMITTEES  OF  ITS 
BOARD  OF  MANAGERS 

FOR  THE   FISCAL   YEAR   EHDIHO  SEPTEMBER  30,   1914- 

To  the  Members  of  The  Franklin  Institute: 

Your  Board  of  Managers,  in  addition  to  inviting  a  close  study  of  the 
reports  of  the  several  committees  covering  the  activities  of  the  Institute 
during  the  year  ending  September  30,  1914,  and  presented  herewith,  earnestly 
call  your  attention  to  several  matters  of  the  first  importance  to  the  Institute, 
and  to  that  progress  in  mechanic  arts  which  it  is  the  Institute's  function  to 
promote. 

Previous  reports  of  the  Board  have  kept  you  concurrently  familiar  with 
the  continuing  satisfactory  progress  of  the  general  work  of  the  Institute. 
Our  membership  has  recently  been  greatly  enlarged;  the  attendance  at  our 
lectures  frequently  taxes  the  seating  capacity  of  our  Hall;  through  the 
Journal  of  the  Institute  our  membership  and  the  scientific  world  generally 
are  promptly  and  authoritatively  informed  of  the  results  of  the  latest  re- 
searches in  physical  science  and  the  most  recent  achievements  of  the  engineer- 
ing professions ;  the  year's  additions  to  the  Library  are  more  than  usual ;  the 
work  of  our  Science  and  Arts  Committee  has,  as  always,  been  marked  by 
devotion  and  efl^iciency ;  the  usefulness  of  our  School  of  Mechanic  Arts,  nota- 
ble for  nearly  ninety  years,  has  never  been  greater  than  at  present.  These 
facts,  while  offering  gratifying  proof  of  the  continuing  usefulness  of  our 
Institute,  should  not  satisfy  us,  in  view  of  the  opportunities  for  greater  service 
which,  as  we  believe,  the  near  future  offers. 

As  you  are  aware,  the  Institute  owns  a  site  upon  the  Parkway,  perfectly 
located,  and  entirely  sufficient  for  such  new  building  or  buildings  as  will 
best  serve  to  enable  it  to  meet  these  opportunities.  Four  years  ago  the 
Institute's  income  would  not  have  been  sufficient  to  maintain  a  modern 
adequate  structure  and  to  carry  on  therein,  in  the  fullest  degree,  the  work 
formulated  in  its  charter.  After  this  year,  however,  in  the  event  of  the  friends 
of  the  Institute  meeting  the  conditions  of  the  Wahl  bequest,  the  Institute  will 
possess  such  an  annual  income  as  would  justify  it  in  so  occupying  a  modern 
building  as  to  greatly  increase  the  extent  and  value  of  its  services  in  the 
special  field  of  its  efforts.  This  building,  on  the  south  side  of  Logan 
Square,  at  the  corner  of  Nineteenth  and  Race  Streets,  when  erected,  will 
have  for  its  neighbors,  as  you  know,  the  Cathedral,  the  Wills  Hospital, 
the   Academy  of  Natural   Sciences,  and  the  great  and  noble  new   Public 
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Library.  The  building  thus  worthily  located  will  face  Logan  Square  and 
have  a  frontage  of  no  feet  and  a  depth  of  130  feet.  The  entrance 
will  be  on  Race  Street,  and  the  fagade,  while  simple,  will  be  dignified  and  in 
keeping  with  the  purposes  of  the  structure  and  with  its  location.  The  ground 
floor  will  be  devoted  mainly  to  laboratories,  notably  a  thoroughly-equipped 
testing  laboratory  for  the  use  of  the  Committee  on  Science  and  the  Arts.  On 
the  first  floor  will  be  located  the  main  Lecture  Hall,  fitted  with  every  modern 
appliance  for  lecture  demonstration  and  experiment,  with  a  large  members' 
room,  apparatus  and  model  rooms,  oflices  and  preparation  rooms.  The 
second  floor  will  contain  well-equipped  lecture  rooms  for  the  use  of  such 
scientific  and  technical  societies  as  may  wish  to  use  them,  together  with  a 
number  of  offite  rooms  and  a  Board  room.  The  third  floor  will  be  occupied 
by  the  School,  and  the  fourth  floor  will  be  devoted  entirely  to  the  Library. 

We  have  only  about  one-third  of  the  money  necessary  for  such  a  build- 
ing as  we  desire  to  erect ;  we  own,  however,  what  we  believe  to  be  the  build- 
ing site  best  located  for  the  purposes  of  the  Institute,  and  we  believe  that  our 
annual  income  within  a  year  or  two  will  warrant  the  Institute  in  occupying 
such  a  building  should  the  funds  necessary  for  its  erection  be  obtained. 
We  therefore  particularly  urge,  first,  that  the  members  and  friends  of  the 
Institute  see  to  it  that  the  conditions  of  the  Wahl  bequest  be  promptly  met; 
and,  second,  that  the  necessary  money  for  the  completion  of  the  building 
fund,  approximately  half  a  million  dollars,  be  obtained  through  private  con- 
tribution or  public  grant:  all  this,  that  the  work  of  the  Institute  may  result 
in  increased  benefit  to  the  citizen  and  to  the  State. 

Recalling  that  the  Institute's  success  in  its  efforts  to  promote  the 
mechanic  arts  depends  upon  the  degree  of  intelligence  and  devotion  exercised 
in  the  committee  rooms  and  in  the  office  of  the  Secretary,  your  attention  is 
again  invited  to  the  Board's  and  Institute's  Committee  reports  and  to  our 
latest  Year  Book,  as  evidence  adequate,  though  not  comprehensive,  of  the 
ability  of  our  Institute  to-day  to  call  to  its  service  devotion  and  intelligence 
of  the  highest  order. 

Respectfully    submitted, 

For  the  Board  of  Managers, 

Walton   Clark, 
President. 
Philadelphia,  January  20,  191 5. 

REPORT  OF  THE  COMMITTEE  ON  LIBRARY 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  19x4. 

To  the  President  and  Members  of  The  Franklin  Institute: 

During  the  year  there  were  expended  $910.26  for  the  purchase  of  306 
volumes,  i  pamphlet,  and  3  maps;  $1575.92  for  subscriptions  to  periodicals; 
$750-35  ^or  binding  328  volumes;  $4267.86  for  salaries  and  expenses.  There 
were  available  for  meeting  these  expenditures  $6650,  appropriated  by  the 
Board  of  Managers,  and  $1271.10,  being  the  income  from  the  several  Library 
funds. 
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The  accessions  by  gift,  exchange,  and  from  the  Journal  totalled  1192 
volumes,  955  pamphlets,  3  maps,  and  i  drawing. 

The  additions  include  many  valuable  works.  More  books  have  been 
purchased  than  in  the  previous  year;  and  the  falling  off  in  the  total  additions 
is  due  only  to  a  decrease  in  the  accessions  of  pamphlets.  Much  valuable 
and  interesting  material  has  been  secured  by  continuing  the  practice  of  apply- 
ing to  engineering  firms  and  industrial  establishments  for  their  publications. 

Three  hundred  and  eleven  pamphlets  on  mechanical  subjects,  most  of 
them  accessions  of  the  current  year,  were  classified,  indexed  separately,  and 
bound  into  thirty-three  volumes,  and  now  form  a  part  of  the  mechanical 
section.  The  work  of  classifying  the  pamphlets  still  stored  was  begun,  but 
the  progress  is  somewhat  slow.  The  electrical  and  chemical  pamphlets  are 
being  sorted  out  for  indexing  and  binding. 

Library  Bulletin  No.  3,  being  the  second  list  of  additions  to  the  Library, 
was  compiled  and  issued  in  September,  and  was  also  published  in  the 
Journal. 

On  September  30,  1914,  the  Library  contained  65,437  volumes,  48,955 
pamphlets,  2279  maps  and  charts,  and  1336  photographs. 

The  work  of  recording  the  status  of  the  current  periodical  sets  has  been 
continued  throughout  the  year  and  is  progressing  favorably.  As  this  work 
proceeds,  efforts  are  made  to  obtain  missing  volumes  or  parts  of  sets.  The 
purchase  of  a  dozen  volumes  completed  the  file  of  an  important  chemical 
journal  published  in  Germany. 

The  subscription  list  was  revised,  but  it  was  found  that  only  three  publi- 
cations could  well  be  discontinued. 

In  the  binding  of  books  and  current  periodicals  as  satisfactory  progress 
has  been  made  as  possible,  but,  as  pointed  out  in  previous  reports  of  this 
Committee,  the  requirement  of  a  special  fund  to  permit  of  a  greater  expansion 
of  this  work  still  exists. 

The  Committee  held  ten  stated  meetings  during  the  year,  at  which  many 
valuable  suggestions  were  made  and  considered.  At  a  recent  meeting  atten- 
tion was  called  to  the  desirability  of  systematically  going  over  each  of  the 
various  subjects  and  departments  with  the  view  of  ascertaining  which  of  these 
were  lacking  in  completeness,  and  on  which  the  money  available  could  be 
most  profitably  expended  by  the  acquisition  of  recent  works.  It  is  only 
by  the  adoption  of  such  a  plan  that  the  branches  of  the  Library  can  each  be 
maintained  at  its  proper  standard. 

By  removing  about  4500  volumes  to  the  overflow  stack  in  the  basement, 
space  for  recent  acquisitions  was  secured. 

There  was  a  very  gratifying  increase  in  the  attendance,  especially  on  the 
evenings  on  which  the  Library  was  open  until  10.00  p.m. 

Appended  hereto  is  a  detailed  statement  of  the  operation  of  the  Library 
during  the  year. 

Respectfully  submitted, 

Clarence  A.  Hall, 
Chairman. 
Philadelphia,  January  13,  191 5. 


62  YEAR  BOOK  OF 

APPEHDIX. 

The  following  additions  were  made  to  the  Library  during  the  twelve 
months  ending  September  30,  1914: 

SouRCB  Bd.  Vols.    Unbd.  VoU.     Pphs.        Maps    Drawing 

Gift 591  535  9i3  3 

Exchange  account  i 

Journal 16  49  42  i 

Binding  new  volumes : 

Institute  appropriation 328 

Chemical     Periodical     Binding 
Fund 26 

Moore  Fund   i 

Morris  Fund  33 

Purchase : 

Institute  appropriation 16  4  i 

Lea  Fund  55  12  i 

Memorial  Library  Fund i  2 

Moore  Fund 166  16  2 

Morris  Fund  33 

Potts  Fund I 

1268           618           956           6           I 
Total  additions  for  the  year  2849 

Gifts  of  books,  pamphlets,  and  periodicals  in  large  quantities  or  of  special 
value  were  received  as  follows: 

Mr.  H.  M.  B.  Bary,  copies  of  recent  trade  publications. 

Booth,  Garrett  &  Blair,  volumes  and  pamphlets  on  mining  and  metallurgy. 

Crocker- Wheeler  Company,  Philadelphia,  Pa.,  electrical  publications. 

Electric  Storage  Battery  Company,  engineering  and  trade  publications. 

Mr.  Guy  H.  Elmore,  pamphlets  and  copies  of  society  publications. 

The  Engineers'  Club,  engineering  publications  and  Society  Transactions 
of  1913. 

Mr.  Spencer  Fullerton,  several  lots  of  pamphlets  and  magazines  on  various 
subjects. 

Mr.  F.  Lynwood  Garrison,  magazines  on  mining  and  metallurgy. 

The  General  Electric  Company,  copies  of  its  publications. 

Mr.  J.  J.  Gibson,  historic  electrical  pamphlets. 

Mr.  Clarence  A.  Hall,  books,  pamphlets,  and  maps  on  chemistry  and  metal- 
lurgy. 

Dr.  Carl  Hering,  books,  pamphlets,  and  magazines  on  electrical  and  other 
subjects. 

Miss  Houston,  electrical  magazines. 

Mr.  Louis  E.  Levy,  publications  on  photography  and  printing. 

Mr.  R.  Louis  Lloyd,  set  of  publications  of  the  Illuminating  Engineering 
Society. 

Dr.  Caspar  W.  Miller,  volumes  of  magazines  on  automobiles  and  horseless 
vehicles. 
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Philadelphia  Book  Company,  books,  pamphlets,  and  maps  on  various  sub- 
jects. 

Mr.  Harrison  Souder,  engineering  publications. 

Spreckels'  Sugar  Refinery,  volumes  of  the  Official  Gazette  of  the  U.  S. 
Patent  Office. 

Mr.  Harrison  D.  Stratton,  pamphlets  on  refrigeration. 

Miss  Wood,  books  on  various  subjects. 

The  executors  of  the  estate  of  Mrs.  W.  H.  Wahl,  books,  pamphlets,  and 
maps  from  the  library  of  the  late  William  H.  Wahl. 

The  U.  S.  Bureau  of  Standards,  publications. 

Mr.  Joseph  A.  Arnold,  Editor  and  Chief,  Division  of  Publications,  U.  S. 
Department  of  Agriculture,  has  supplied  the  Library  with  copies  of  the  current 
publications  of  the  Department,  and  the  Committee  is  indebted  to  him  for  the 
continuance  of  this  courtesy. 

DUPLICATES. 

A  number  of  duplicates  have  been  received  during  the  year  from  various 
sources,  and  the  total  stock  at  this  time  is  678  volumes.  These  will  be  used 
for  exchange  purposes,  and  the  material  so  received  will  be  added  to  the 
Library. 

BINDING. 

The  total  work  done  in  the  bindery  was  as  follows : 

Bound  Rebound 

Recent  volumes  of  periodicals 328 

Recent  volumes  of  periodicals  charged  to  Chemical  Periodi- 
cal Binding  Fund 26 

Old  volumes 63  27 

Books  purchased  with  the  income  of  the  Moore  Fund 4  i 

Morris  Fund  35 

Potts  Fund I 

457  28 

Total  number  of  volumes   485 

REPORT  OF  THE  COMMITTEE  ON  MUSEUMS 

FOR  THE  FISCAL  YEAR  EITDING  SEPTEMBER  30,  19x4. 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  Committee  on  Museums  begs  to  report  progress  for  the  year  ended 
September  30,  1914. 

The  following  gifts  have  been  received  during  the  year  and  have  been 
placed  in  charge  of  the  Committee: 

Model  of  J.  P.  Ross's  Improved  Reciprocating  Engine, 
Lewisburg,  Pa.  Original  adapted  to  blast  furnaces  and  water 
works.  Patented  January  22,  1856.  Model  to  scale  of  three- 
fourths  inch  to  one  foot.    Gift  of  James  C.  Wobensmith,  Esq. 
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Phantoscope,  a  motion-picture  projecting  machine,  de- 
signed particularly  for  home  use.  Gift  of  Mr.  C.  Francis 
Jenkins,  inventor. 

At  water  Kent  Ignition  System,  a  system  of  battery  igni- 
tion for  automobile  engines.  Model  consists  of  '*  Unisparker," 
distributer  and  spark-plugs  mounted  on  stand.  Gift  of  Mr.  A. 
Atwater  Kent,  inventor. 

Bronze  Bust  of  Matthias  W.  Baldwin,  manager  of  the 
Institute,  1827-1854;  vice-president,  1855-1863.  Bust  mod- 
elled by  Herbert  Adams,  New  York,  1904,  and  cast  by  Aubry 
Brothers,  New  York;  mounted  on  carved  marble  pedestal. 
Bequest  of  Mr.  Francis  T.  Sully  Darley. 

Walnut  Secretary  Bookcase  and  Rug.  Gifts  of  Miss 
Mary  Thorn. 

Several  models  have  been  received  since  the  ending  of  the  period  this 
report  covers,  and  mention  of  these  will  be  included  in  the  next  report 

Respectfully  submitted, 

Alex.  E.  Outerbridge,  Jr., 

Chairman. 
Philadelphia,  January  13,  1915. 

REPORT  OF  THE  COMMITTEE  ON  MEETINGS 

FOR  THE  FISCAL  YEAR  ENDING  SEPTEMBER  30,  1914. 

To  the  President  and  Members  of  The  Franklin  Institute: 

During  the  year  ending  September  30,  191 4,  eight  stated  meetings  were 
held. 

At  the  May  meeting  the  Elliott  Cresson  Medal  was  presented  to  Dr.  Edgar 
F.  Smith  and  to  Dr.  Orville  Wright,  two  of  the  four  scientists  to  whom  this 
medal  was  awarded  for  distinguished  achievement,  the  other  two  being 
Dr.  Karl  Ritter  von  Linde  and  Professor  Dr.  Josef  Maria  Eder.  The  presen- 
tations were  made  by  President  Walton  Clark,  and  were  followed  by  addresses 
from  Dr.  Smith  and  Dr.  Wright. 

Under  arrangements  made  by  your  Committee,  with  the  cooperation  of 
the  Secretary's  office,  papers  were  presented  during  the  year  as  follows: 

October  15,  1913. 

"  The  Revolving  Cylinder  Internal  Combustion  Motor."  Emile  Berliner, 
Washington,  D.  C. 

November  19,   1913. 

"  Producer  Gas  from  Low-grade  Fuels."  R.  H.  Fernald,  M.E.,  Ph.D., 
Consulting  Engineer,  U.  S.  Bureau  of  Mines ;  Whitney  Professor  of  Dynami- 
cal Engineering,  University  of  Pennsylvania,  Philadelphia,  Pa. 

December  17,  1913. 

"  Petroleum  and  Its  Derivatives."  David  T.  Day,  Ph.D.,  Departmeni  of 
the  Interior,  U.  S.  Geological  Survey,  Washington,  D.  C. 
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January  21,  1914. 
"  The  Heat  Received  by  the  Earth  from  Stars  and  Planets."    Ernest  F. 
Nichols,  ScD.,  LL.D.,  President,  Dartmouth  College,  Hanover,  N.  H. 

February  18,  1914. 
•*  Artificial  Daylight."    Herbert  E.  Ives,  Ph.D.,  Photometrical  Laboratory, 
The  United  Gas  Improvement  Company,  Philadelphia,  Pa. 

March  18,  1914. 
"  Marine  Applications  of  Electricity."    H.  A.  Homor,  B.A.,  New  York 
Shipbuilding  Company,  Camden,  N.  J. 

April  15,  1914. 
"  Researches  in  Metallurgy  of  Iron."    A.  S.  Cushman,  Ph.D.,  Director, 
Institute  of  Industrial  Research,  Washington,  D.  C. 

May  20,  1914. 
"  Scientists  from  the  Keystone  State."    Edgar  F.  Smith,  Ph.D.,  ScD., 
LL.D.,  Provost,  University  of  Pennsylvania,  Philadelphia,  Pa. 

"  Stability  of  Aeroplanes."    Orville  Wright,  B.S.,  LL.D.,  Dayton,  Ohio. 

The  above  papers  were  referred  to  the  Committee  on  Publications,  and 
were  afterwards,  with  the  exception  of  one,  published  in  the  Journal. 

Dr.  K,  F.  Northrup,  Palmer  Physical  Laboratory,  Princeton,  N.  J.,  was 
scheduled  to  address  the  stated  meeting  in  March,  but  was  unexpectedly  unable 
to  do  so. 

James  S.  Rogers, 
Philadelphia,  January  13,  1915.  Chairman, 


REPORT  OF  THE  COMMITTEE  ON  INSTRUCTION 

FOR  THE  FISCAL  TSAR  EITDIHO  SEPTEMBER  30,  Z9X4- 

To  the  Board  of  Managers: 

The  courses  offered  in  the  ninetieth  year  of  the  Institute's  School  of 
Mechanic  Arts,  commencing  in  September,  1913,  were  substantially  the  same 
as  those  given  in  the  preceding  year,  and  the  division  of  the  instructional 
work  into  the  four  Departments  of  Drawing,  Mathematics,  Mechanics,  and 
Naval  Architecture  was  maintained. 

The  School  opened  on  September  15,  191 3,  and  during  the  year  three  hun- 
dred and  twenty  students  were  enrolled.  This  represented  an  increase  of  twenty 
over  the  preceding  year  and  was  the  highest  enrolment  since  the  discontinuance 
of  the  Institute's  Branch  School  at  Germantown  Junction  in  1899.  The 
largest  classes  formed  were  those  in  first-year  Mechanical  Drawing,  in  which 
eighty-nine  students  .were  enrolled,  and  in  first-year  Mathematics,  to  which 
fifty-eight  students  were  admitted. 

The  faculty  for  the  year  was  as  follows : 

Professor  William  H.  Thorne,  Director  of  the  School,  and  in  charge  of 
the  Department  of  Drawing. 

Professor  William  £.  Bullock,  Assistant  Director,  and  in  charge  of  the 
Department  of  Mechanics. 

Professor  H.  P.  Tyson,  in  charge  of  the  Department  of  Mathematics. 

Professor  H.  C.  Towle,  in  charge  of  the  Department  of  Naval  Archi- 
tecture. 
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Professor  Thorne  was  assisted  in  his  Department  by  Professor  Qement 
Remington,  in  charge  of  Architectural  and  Freehand  Drawing,  and  by  Messrs. 
F.  H.  Lobb,  I.  P.  Pedrick,  C.  Rommel,  and  W.  W.  Twining,  instructing  in 
Mechanical  Drawing. 

Mr.  W.  A.  Van  Osten  assisted  in  the  Department  of  Mathematics,  and 
Messrs.  £.  Bark  and  John  F.  Allison  in  Mechanics. 

On  November  15,  1913,  Miss  Mary  Thorn,  of  Philadelphia,  donated  to 
the  Institute  a  sum  of  money,  the  interest  on  which  is  to  be  used  to  provide 
free  scholarships  in  the  Departments  of  Mathematics,  Mechanics,  and  Naval 
Architecture.  By  means  of  this  gift,  and  also  with  the  interest  from  the 
B.  H.  Bartol  Fund,  your  Committee  is  now  able  to  award  free  scholarships 
in  all  four  Departments  of  the  School. 

During  the  season  seven  visits  to  manufacturing  concerns  were  paid  by 
students  of  the  School,  as  follows : 

Philadelphia  Rapid  Transit  Company,  Thirty-third  and 
Market  Streets  Station,  Philadelphia,  Pa. 

The  Autocar  Company,  Ardmore,  Pa. 

The  Commercial  Museum,  Philadelphia,  Pa. 

Hess-Bright  Manufacturing  Company,  Philadelphia,  Pa. 

The  Philadelphia  Electric  Company,  Twenty-eighth  and 
Christian  Streets,  Philadelphia,  Pa. 

United  Gas  Improvement  Company,  Experimental  Depart- 
ment and  Photometrical  Laboratory,  Philadelphia,  Pa. 

Bureau  of  Water,  Torresdale  Pumping  Station,  Philadelphia, 
Pa. 

In  every  case  the  attendance  was  good  and  much  interest  was  shown  by 
those  present.  Our  thanks  are  due  to  the  managements  represented  for  their 
courtesy. 

A  lecture,  entitled  "  In  Navajo  Land,"  was  delivered  in  the  Hall  of  the 
Institute,  by  Mr.  Frederick  Monsen,  F.R.G.S.,  on  January  16,  1914,  under  the 
auspices  of  the  Alumni  Association.  About  two  hundred  students  and  friends 
were  in  attendance. 

The  attendance  in  the  School  throughout  the  year  was  well  up  to  the 
average,  and  the  work  done  was  of  exceptional  merit  in  a  large  number  of 
individual  cases. 

The  graduating  exercises  were  held  in  the  Hall  of  the  Institute  on  the 
evening  of  April  17,  1914.  Dr.  Walton  Dark,  President  of  the  Institute, 
occupied  the  chair,  and  the  graduating  address  was  delivered  by  Dr.  Gellert  C 
Alleman,  Professor  of  Chemistry,  Swarthmore  College,  Swarthmore,  Pa.  The 
Alumni  Association  was  represented  by  Mr.  J.  C.  Wobensmith.  The  annual 
report  of  the  work  of  the  School  was  presented  by  Professor  Thome.  Forty- 
six  students  were  graduated,  seventeen  in  Mechanical  Drawing,  five  in  Archi- 
tectural Drawing,  two  in  Freehand  Drawing,  ten  in  Mathematics,  six  in 
Mechanics,  and  six  in  Naval  Architecture.  Twelve  students  in  the  Department 
of  Drawing  were  the  recipients  of  scholarships  from  the  B.  H.  Bartol  Fund, 
entitling  them  to  free  instruction.  Six  students  were  awarded  free  scholar- 
ships from  the  Isaac  B.  Thorn  Fund.    The  student  of  greatest  merit  in  the 
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Department  of  Mathematics  was  awarded  a  prize  donated  by  Mr.  J.  B.  McCall, 
President  of  The  Philadelphia  Electric  Company.  The  student  of  greatest 
merit  in  the  Department  of  Mechanics  was  also  given  a  prize  donated  by 
Mr.  Wilfred  Lewis,  President  of  the  Tabor  Manufacturing  Company.  A  set 
of  drawing  instruments,  offered  by  the  New  York  Shipbuilding  Company,  was 
awarded  to  the  student  of  greatest  merit  in  the  Department  of  Naval  Archi- 
tecture. Six  graduates  received  awards  provided  by  the  Alumni  Association 
of  The  Franklin  Institute,  and  sixteen  graduates  making  a  perfect  attendance 
record  were  awarded  free  membership  for  one  year  in  the  Association.  In 
the  Winter  Term,  thirty-nine  students  were  awarded  certificates  of  Honorable 
Mention ;  forty- four  students  received  similar  certificates  in  the  Spring  Term. 

The  graduates  were  invited  to  the  annual  smoker  and  luncheon  of  the 
Alumni  Association,  held  on  the  evening  following  the  exercises.  At  the 
luncheon  ninety-eight  covers  were  laid,  and  speeches  were  made  by  Dr. 
Walton  Qark,  Mr.  George  R.  Henderson,  and  others. 

In  the  summer  of  1914,  in  preparation  for  the  ninety-first  year,  a  new 
School  Calendar  was  issued.  An  attractive  programme  of  visits  to  places 
of  engineering  interest  for  the  new  year  was  prepared.  Valuable  prizes  were 
donated  by  Mr.  J.  B.  McCall,  Mr.  Wilfred  Lewis,  the  Alumni  Association  of 
The  Franklin  Institute,  and  the  New  York  Shipbuilding  Company,  as  in 
previous  years,  and  by  Mr.  S.  M.  Vauclain,  The  Baldwin  Locomotive  Works, 
and  Mr.  W.  D.  Baldwin,  The  Otis  Elevator  Company,  in  addition.  Announce- 
ments of  these  items  were  included  in  the  Calendar. 

In  August,  1914,  Hon.  G.  W.  Edmonds,  member  of  the  Institute,  offered 
to  pay  the  tuition  fees  of  five  new  scholars  as  an  inducement  to  young  men 
to  enter  the  School.  Mr.  Edmonds's  offer  was  accepted  by  the  Committee, 
and  an  examination  of  young  men  was  held  and  five  scholars  selected.  Three 
of  these  are  now  studying  in  the  Department  of  Drawing,  one  in  Mathematics, 
and  one  in  Mechanics. 

The  Committee  on  Instruction  desires  to  express  its  appreciation  to  the 
individual  members  of  the  faculty  for  their  earnest  endeavor  in  their  work, 
and  wishes  to  congratulate  them  on  the  excellent  results  secured.  The  regis- 
tration figures  for  the  year,  as  well  as  for  the  previous  year  for  comparison, 
follow : 

1912-13  1913-14 

Winter  Term,       Spring  Term,     Winter  Term,      Spring  Term 
Sept.-Dec.  Jan.-Apr.  Sept.-Dec.  Jan.-Apr. 

Drawing    158  132  188  148 

Mathematics 61  39  71  57 

Mechanics  38  23  30  20 

Naval  Architecture  29  23  I7  IS 


266  217  306  240 

Respectfully  submitted, 


Lawrence  T.  Paul, 
Chairman. 


PHiLAmELPHZA,  January  13,  1915. 
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REPORT  OF  THE  COMMITTEE  ON  ELECTIONS  AND  RESIG- 

NATIONS  OF  MEMBERS 

FOR  THE  FISCAL  TEAR  EHDIITO  SEPTEMBER  30,  1914. 

To  the  Board  of  Managers: 

During  the  fiscal  year  ending  September  30,  1914,  there  were  one  hundred 
and  eleven  members  enrolled;  resignations  were  received  and  accepted  from 
thirty-one  members;  and  deaths  were  recorded  of  twenty-six  members. 

The  figures  for  the  several  classes  of  membership  and  for  the  two  preced- 
ing years  follow: 

^^^^BCnONS:                                                   ipii-ia            X9ia-X3  19x3-14 

Resident  Members  68                  loi  47 

Non-Resident  Menjbers  33                  186  57 

Associate  Members  7                      i  7 

Honorary  Members i                      o  0 

Life  Members   i                      3  0 

no                    291  III 
Resignations  : 

Resident  Members 27                    16  17 

Non-Resident  Members  13                    13  12 

Associate  Members  i                     2  2 

41                    31  31 

Deaths  : 

Resident  Members  9                     8  6 

Non-Resident  Members  4                     4  4 

Life  Members  n                     6  14 

Honorary  Members i                       i  2 

Associate  Members  i                      o  0 


26  19  26 

Summary:  1913-14 

Total  Elections    in 

Total  Resignations   31 

_         Total  Deaths  26 

^'^'  ^  57 

Net^increase  in  membership 54 

^  Respectfully  submitted, 

W.  C,  L.  Egun, 
^  Chairman 

Philadelphia,  January  13,  1915. 
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REPORT   OF  THE  COMMITTEE  ON  STOCKS  AND  FINANCE 

FOR  THE  FISCAL  TEAR  EITDIITO  SEPTEMBER  30,  1914. 

Property  and  Funds. 

Building  and  land,  13-17  South  Seventh  Street $60,000.00 

Library    100,000.00     $160,000.00 


UViexpended 

Principal  Income 

Funds  held  by  Board  of  Trustees $280,843.37  $781.65 

Funds  held  by  Board  of  Managers 23,481.65       56.69 

Franklin  Institute  Building  Fund 363,924.31  

Elliott  Cresson  Medal  Fund 3,000.00       21.35  (overdmwn) 

Franklin  Fund  and  Building  Committee 4*395.43  


Total  funds  $675,644.76    $816.99       676,461.75 


Grand  total   $836,461.75 

Liabilities. 

Certificates  of  stock $30,370.00 

Mortgage  on  Institute  Building  (held  by  Trustees  as  investment  for 

funds)    30,575.00 

Bills  payable 20,250.00 

Accounts  payable  3.929.50 

Unearned  income  1,159.75 


Grand  total   $86,284.25 

Income  and  Expenses  Applicable  to  Year  Ending  September  30. 

Income, 

Dues  $1 1,048.17 

Initiation  fees  295.00 

General  Endowment  Fund 9*388.90 

James  H.  Cresson  Memorial  Fund 2,268.23 

John  Scott  Medal  Fund 375.00 

Estate  of  John  Turner 158.97 

Estate  of  Robert  Wright 1,615.55 

Instruction :  I>rawing  $1,651.50 

Mathematics   629.50 

Mechanics 251.50 

Naval  Architecture 213.50  2,746.00 


Publications :   Subscriptions  and  sales $2,002.13 

Advertising  2,617.65      4,619.78 


Total    $32,515.60 
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Expenses. 

V^es    5i,2i2.7S 

Repairs  and  maintenance 42171 

Taxes,  water  rent,  and  insurance 409-27 

leat,  light,  and  power 784^ 

Miscellaneous  supplies  and  expense  249.35    $3<C77-9S 


143-69 

:  Drawing  $1,321.20 

Mathematics   302.50 

Mechanics 277.04 

Naval  Architecture 220J3o 

Miscellaneous  expense  S70.30 

Popular  lectures  76.98     3,of&sa 


llaries   $4,03&45 

ooks  and  periodicals  i,S7S.<»2 

inding  750.35 

:iscellaneous  expense  239-41      6,554.13 


44406 

General  r  Salaries   $8,770.32 

Office  expense 8i&og 

General  expenses  1,176.03     10,76244 


s :  Printing  $6,077.31 

Reprints 829JS 

Illustrating  710.96 

Miscellaneous  expense  611.79 

Year- Book   450.00  8,679^1 

1  Arts  1,623.78 

1,12849 

enovation  372-95 

tion  improvements  i,66&b 

i  discount IJ9434 

p  badges  84.Q! 

lus  income  and  expense 469.25 

$39,509.34 
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During  the  fiscal  year  there  has  been  an  increase  in  funds  as  follows : 

General  Endowment  Fund $10,300.00 

Elizabeth  M.  Graff  Fund 14.90 

Franklin  Medal  Fund  * 5,000.00 

Isaac  B.  Thorn  Scholarship  Fund  * 1,000.00 

Franklin  Institute  Building  Fund 7,260.85! 

The  mortgage  on  the  Institute  building  has  been  increased  by  $9250.    Bills 
I>ayable  have  been  decreased  by  $2000. 

Respectfully  submitted, 

Walton  Forstall, 
Chairman. 
Philadelphia,  January  13,  191 5. 


REPORT  OF  THE  COMMITTEE  ON  PUBLICATIONS 

FOR  THB  FISCAL  TSAR  SHDIITO  SEPTEMBER  30^  1914- 

To  the  Board  of  Managers: 

The  policy  recently  adopted  by  the  Committee  on  Publications  and  duly 
sanctioned  by  the  Board,  directed  to  the  purpose  of  making  the  publications 
of  the  Institute  adequately  expressive  of  its  scope  and  activities,  has  been 
consistently  pursued  during  the  past  year.  The  Journal  of  the  Institute, 
particularly,  as  its  recognized  exponent,  has  accordingly  been  developed  as 
fully  as  conditions  would  permit,  and  the  Committee  has  given  all  possible 
support  to  the  efforts  of  the  editor  and  of  our  editorial  collaborators  in  this 
direction.  The  transactions  of  the  Institute,  of  its  various  Sections  and  of 
its  Committee  on  Science  and  the  Arts,  published  from  month  to  month  in 
the  Journal,  have  continued  to  be  supplemented  by  the  series  of  important 
communications,  inaugurated  last  year,  from  the  U.  S.  Bureau  of  Standards, 
and  by  a  number  of  very  valuable  papers  from  our  associate  editors.  To  the 
list  of  these  latter  has  been  added  during  the  past  year  the  name  of  our 
esteemed  fellow-member  of  the  Institute,  Professor  Gaetano  Lanza,  of  the 
engineering  department  of  The  Baldwin  Locomotive  Works.  The  very  wel- 
come service  rendered  to  the  Institute  by  the  distinguished  authorities  who 
are  giving  us  their  cooperation  in  the  editorial  conduct  of  the  Journal  is 
gratefully  acknowledged  by  your  Committee. 

The  distinctions  provided  in  recognition  of  especially  important  papers 
published  in  the  Journal  during  the  year  1913  were  awarded  to  their  respec- 
tive authors  by  the  Committee  on  Science  and  the  Arts  at  its  May  stated  meet- 
ing.   Details  of  these  awards  are  included  in  the  report  of  that  Committee. 

The  Year- Book  of  the  Institute,  in  its  improved  form  and  thoroughly 
revised,  was  duly  published  in  October,  and  has  been  appreciatively  received 
by  the  membership. 

The  cost  of  the  work  carried  on  by  the  Committee  in  the  fiscal  year  ending 
September  30,  ultimo,  was  $8679.31,  of  which  $7617.52  appertains  to  the 

♦  New  funds. 

t  Decrease,  due  to  loss  on  securities  sold  to  purchase  site. 
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Journal,  $450  ta  the  Year-Book,  and  $611.79  to  extraneous  expenses.  The 
income  from  the  Journal  through  subscriptions,  sales,  and  advertising  ac- 
counts was  $4619.78,  leaving  a  debit  balance  of  $4059*53*  Inasmuch  as  the 
Journal  and  Year-Book  are  furnished  to  all  members  of  the  Institute  as 
among  the  privileges  of  membership,  a  fair  proportion  of  the  membership  dues 
may  properly  be  credited  to  the  item  of  publication,  in  which  case  the  account 
would  be  practically  balanced. 

Respectfully  submitted, 

Louis  E.  Levy, 
Chainnan. 
Philadelphia,  January  13,  191 5. 

REPORT  OF  THE  COMMITTEE  ON  EXHIBITIONS 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  50,  19x4. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

There  have  been  no  developments  since  the  last  report  of  the  Committee 
which  would  encourage  the  expectation  of  an  exposition  in  the  near  future, 
except  in  the  fact  that  a  temporary  building  and  annexes  have  been  permitted 
on  the  Parkway  near  Vine  Street.  This  indicates  that  similar  facilities  may  be 
secured  by  the  Institute,  as  suggested  in  the  last  report.  It  is  questionable 
whether  the  present  structure  would  be  suited  for  exposition  purposes,  for  it 
is  primarily  an  auditorium. 

One  exposition  in  southern  California  has  opened  for  the  year,  and  the 
one  at  San  Francisco  will  soon  be  in  operation,  and  until  these  are  accom- 
plished facts  and  the  character  of  the  exhibits  known  the  desirability  of  having 
some  of  them  on  display  in  Philadelphia  subsequently  to  the  other  exhibitions 
need  not  be  considered. 

Therefore  your  Committee  would  report  progress. 

John  Birkinbine, 
Chairman, 
Philadelphia,  January  13,  1915. 

REPORT  OF  THE  COMMITTEE  ON  SECTIONAL 

ARRANGEMENTS 

FOR  THE  FISCAL  TEAR  ENDIKO  SEPTEMBER  50,  1914. 

To  the  Board  of  Managers: 

The  Committee  on  Sectional  Arrangements  takes  pleasure  in  reporting 
that  nineteen  lectures  were  delivered  during  the  year  ending  September  30, 
1914,  as  follows: 

Physics  and  Chemistry  Section — Six  Meetings, 

November  6,  1913. 
"The  Present  State  of  our  Knowledge  of  Solution."    Harry  C  Jones, 
Ph.D.,  Professor  of  Physical  Chemistry,  Johns  Hopkins  University,  Balti- 
more, Md. 
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November  13,  1913. 
"  High  Pressures  and  Five  Kinds  of  Ice."    P.  W.  Bridgman,  A.M.,  Jeffer- 
son Physical  Laboratory,  Harvard  University,  Cambridge,  Mass. 

January  8,  1914. 
"  Physics  of  the  Sun — ^A  Review  of  Recent  Solar  Research."   C.  G.  Abbott, 
S.M.,  Smithsonian  Institution,  Washington,  D.  C. 

January  29,  1914. 
"  Advantages  and  Disadvantages  of  Water  Storage."    W.  P.  Mason,  C.E., 
M.D.,  LL.D.,  Professor  of  Chemistry,  Rensselaer  Polytechnic  Institute,  Troy, 
N.  Y. 

February  11,  1914. 
"The  Biochemistry  of  Soil  Fertility."    Oswald  Schreiner,  Ph.D.,  U.  S. 
Department  of  Agriculture,  Washington,  D.  C. 

March  5,  1914. 
"  By-products  of  Coal."    L.  C.  Jones,  Ph.D.,  The  Solvay  Process  Com- 
pany, Syracuse,  N.  Y. 

Electrical  Section — Four  Meetings, 

October  2,  1913. 
"  Effect  of  Electrical  Engineering   on   Modern   Industry."     Charles   P. 
Steinmetz,  Ph.D.,  Electrical  Engineer,  General  Electric  Company,  and  Pro- 
fessor of  Electrical  Engineering,  Union  College,  Schenectady,  N.  Y. 

October  23,  1913- 
"  High-voltage  Engineering."    F.  W.  Peek,  Jr.,  Consulting  Engineer,  Gen- 
eral Electric  Company,  Schenectady,  N.  Y. 

April  9,  1914. 
"Recent  Developments  in  the  Art  of  Illumination."    Preston  S.  Millar, 
Electrical  Testing  Laboratories,  New  York  City. 

April  23,  1914. 
"Recent  Developments  in  Hyperbolic  Functions  as  Applied  in  Electrical 
Engineering."    A.  E.  Kennelly,  ScD.,  Professor  of  Electrical  Engineering, 
Harvard  University,  Cambridge,  Mass. 

Mechanical  and  Engineering  Section — Seven  Meetings. 

November  25,  1913. 
"Recent  Developments  in  Aeromechanics."     A.  F.  Zahm,  M.E.,  Ph.D., 
Washington,  D.  C.    (Joint  meeting  with  the  Aero  Club  of  Pennsylvania.) 

December  11,  1913. 
"The  Catskill  Water -Supply  for  New  York  City."     J.  Waldo  Smith, 
C.E.,  Chief  Engineer,  Board  of  Water  Supply,  New  York  City. 

January  15,  1914. 
"  Sewage  Treatment."    Rudolph  Hering,  Consulting  Engineer  and  Sani- 
tary Expert,  New  York  City. 

February  26,  1914. 
"The  Valuation  of  Public  Utility  Properties."     M.  E.  Cooley.  D.Eng., 
LL.D.,  Dean  of  the  Department  of  Engineering,  University  of  Michigan,  Ann 
Arbor,  Mich. 
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March  26,  1914. 
"  Recent  Progress  in  Military  Aeronautics."    Col  Samuel  Reber,  U.  S.  A^ 
New  York  City.    (Joint  meeting  with  the  Aero  Club  of  Pennsylvania.) 

April  2,  1914. 
"  Some  Engineering  Problems  in   Sanitary  Science."     J.  A.  Vogleson, 
Chief  of  the  Bureau  of  Health,  City  of  Philadelphia. 

April  30,  191 4. 
"Locomotive    Superheaters   and   Their    Performance."     C.   D.   Yovmg, 
Engineer  of  Tests,  Pennsylvania  Railroad,  Altoona,  Pa.     (Joint  meeting  iNritfa 
the  American  Society  of  Mechanical  Engineers.) 

Mining  and  Metallukgical  Section — Two  Meetings. 

October  30,  1913. 
'*  The  Making  of  Sound  Steel  Ingots."    Bradley  Stoughton,  Ph.B.,  Con- 
sulting Metallurgical  Engineer,  New  York  City. 

December  4,  191 3. 
"  Some  Present-day  Metallurgical  Processes."    D.  A.  Lyon,  A.M.,  Pitts- 
burgh, Pa.,  Representative  in  United  States,  Canada,  and  Mexico  of  Electro- 
Metals,  Ltd.,  London,  England.     (Joint  meeting  with  the  American  Institute 
of  Electrical  Engineers.) 

Section  of  Photography  and  Microscopy — No  Meetings, 

It  will  be  noted  that  four  joint  meetings  were  held,  one  with  the  American 
Society  of  Mechanical  Engineers,  one  with  the  American  Institute  of  Elec- 
trical Engineers,  and  two  with  the  Aero  Qub  of  Pennsylvania. 

The  attendance  at  meetings  shows  a  gratifying  increase,  the  average 
being  about  170  for  the  period  covered  by  this  report. 

The  lectures  were  all  illustrated  by  lantern  slides,  and  in  many  instances 
special  apparatus  and  exhibits  were  introduced.  Most  of  these  lectures  were 
published  in  the  Journal. 

Charles  Day, 

Chairman. 
Philadelphia,  January  13,  1915. 

REPORT  OF  THE  COMMITTEE  ON  ENDOWMENT 

FOR  THB  FISCAL  TEAR  ENDING  SEPTEMBER  50,  19x4. 

To  the  Board  of  Managers: 

The  subscriptions  to  meet  the  conditions  of  the  Wahl  bequest  to  The 
Franklin  Institute  to  date  are  as  follows : 

Promises  to  subscribe $iSi795.oo 

Cash  on  deposit  at  the  Girard  Trust  Co 485.00 

Total    $16,280.00 

Some  determined  effort  must  shortly  be  made  to  secure  the  balance  of  the 
amount  necessary  to  meet  the  conditions  of  the  Wahl  bequest,  and,  as  the 
suggestion  was  made  in  Dr.  Wahl's  will  that  any  subscription  by  an  individual, 
the  City  of  Philadelphia,  or  the  State  of  Pennsylvania,  would  meet  the  re- 
quirements, your  Committee  proposes  that  a  bill  be  introduced  at  the  next 
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meeting:  of  the  State  Legislature  appropriating  a  certain  amount  for  the  use 
of  The  Franklin  Institute. 

It  is  the  opinion  of  the  Committee  that  each  member  of  the  Institute  should 
make  himself  a  Committee  of  One  to  secure  subscriptions  during  the  next  year 
to  the  Wahl  Fund,  whether  the  subscriptions  are  large  or  small. 

As  set  by  Dr.  Wahl's  will,  the  time  limit  for  securing  these  subscriptions 
will  expire  December  i6,  1916. 

During  the  year  1914  the  Institute  received  Ten  Thousand  Dollars 
($10,000)  from  the  executors  of  the  estate  of  Anna  Blanchard,  deceased, 
and  also  received  notice  that  it  is  one  of  the  residuary  legatees  of  the  estate 
of  the  late  Miss  Elizabeth  S.  Shippen. 

In  connection  with  the  John  Scott  Medal  Fund,  the  Board  of  City  Trusts 
has  appropriated  an  allowance  of  Nine  Hundred  Dollars  ($900)  annually 
for  expenses. 

Respectfully, 

Henry  Howson, 
Chairman, 
Philadelphia,  January  13,  191 5. 

RSPORT  OF  THE  COMMITTEE  ON  SCIENCE  AND  THE  ARTS 

FOR  THB  FISCAL  TEAR  BRDIKO  SBPTBMBBR  90,  1914. 

To  the  President  and  Members  of  The  Franklin  Institute: 

Your  Committee  on  Science  and  the  Arts  investigated  and  disposed  of 
forty-two  cases  during  the  year. 

Ten  stated  meetings  were  held,  as  provided  for  in  the  Regulations.  The 
average  attendance  was  23.4,  or  fifty  per  cent  above  the  quorum  necessary 
for  all  actions  on  reports.  At  no  meetings  were  there  less  than  twenty 
members  present. 

At  the  April  meeting  the  Secretary  announced  that  Mr.  Samuel  InsuU,  of 
Chicago,  111.,  had  founded  The  Franklin  Medal  Fund,  that  his  gift  had  been 
accepted  by  the  Board  of  Managers  of  the  Institute,  and  that  the  following 
deed  had  been  duly  executed  and  delivered: 

KNOW  ALL  MEN  BY  THESE  PRESENTS,  That  The 
Franklin  Institute  of  the  State  of  Pennsylvania  for  the  Pro- 
motion of  the  Mechanic  Arts,  hereinafter  named  The  Frank- 
lin Institute,  for  and  in  consideration  of  the  sum  of  Six 
Thousand  Dollars  ($6000)  to  it  in  hand  paid  by  Samuel 
InsuU,  Esq,,  the  receipt  whereof  is  hereby  acknowledged, 
does  hereby  certify  and  declare  that  it  holds  and  will  use 
said  sum  of  money  for  the  following  uses,  intents,  and  pur- 
poses, and  upon  the  following  perpetual  trusts,  that  is  to  say : 

I.  To  expend  One  Thousand  Dollars  ($1000),  or  so 
much  thereof  as  may  be  necessary,  for  the  purpose  of  paying 
for  the  design  of  a  medal,  and  the  necessary  dies  and  diploma 
plates  for  the  purposes  hereinafter  set  forth. 
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2.  To  invest  and  keep  invested  the  balance  of  said  sum, 
and  from  the  income  derived  from  such  investments  from 
time  to  time  to  strike  off  and  award  medals  from  said  design 
to  workers  in  physical  science  or  technology,  without  regard 
to  country,  whose  efforts,  in  the  opinion  of  the  Board  of 
Managers  of  said  The  Franklin  Institute,  have  done  most  to 
advance  our  knowledge  of  physical  science  or  its  application. 
Should  the  income  derived  from  this  fund  be  more  than 
necessary  for  the  purposes  aforesaid,  the  said  The  Franklin 
Institute  may,  in  its  discretion,  award  so  much  of  the  surplus 
as  its  Board  of  Managers  deems  wise,  as  premiums  to  accom- 
pany said  medals. 

3.  The  fund  thus  set  apart  shall  be  known  as  "  The  Frank- 
lin Medal  Fund"  (founded  January  i,  1914,  by  Samuel 
Insull,  Esq.). 

4.  The  medals  to  be  awarded  as  aforesaid  shall  be  of  gold, 
shall  have  distinct  artistic  merit,  shall  be  of  the  intrinsic  value 
of  about  Seventy-five  Dollars  ($75),  and  shall  have  on  one 
side  thereof  a  medallion  of  Benjamin  Franklin  taken  from  his 
portrait  by  Thomas  SoiHy,  now  in  the  possession  of  the  said 
The  Franklin  Institute. 

IN  WITNESS  WHEREOF,  The  said  The  Franklin  In- 
stitute of  the  State  of  Pennsylvania  for  the  Promotion  of  the 
Mechanic  Arts  has  hereunto  set  its  common  or  corporate  seal, 
attested  by  the  signatures  of  its  President  and  Secretary,  this 
28th  day  of  March,  a.d.  1914. 

Walton  Clark, 
[seal]  President, 

R.  B.  Owens, 

Secretary. 

A  sub-committee  was  appointed  to  draw  up  the  necessary  amendments  to 
the  Regulations.  This  sub-committee  reported  at  the  June  meeting,  and  its 
report,  recommending  the  appointment  each  year  of  a  sub-committee  to  make 
recommendations  for  awarding  this  medal,  was  adopted  at  the  September 
meeting. 

At  the  February  meeting  resolutions  were  framed  petitioning  the  Board 
of  Directors  of  City  Trusts  of  the  City  of  Philadelphia  for  further  financial 
assistance  to  meet  the  costs  of  investigating  applications  for  the  John  Scott 
Medal.  These  resolutions  were  communicated  to  the  Board  of  Directors  of 
City  Trusts,  and  the  latter  gave  consideration  to  them  and  adopted  the  follow- 
ing resolution  at  its  May  meeting : 

RESOLVED,  That  The  Franklin  Institute  be  paid  the 
sum  of  Nine  Hundred  Dollars  ($900)  per  annum,  from 
May  I,  1914,  to  reimburse  it  for  expenses  incurred  in  the  in- 
vestigation and  applications  for  medals  from  the  John  Scott 
Medal  Fund. 
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The  resignation  of  Professor  Haupt  was  received  at  the  February  meet- 
ing  'With  regret  A  sub-committee  was  appointed  which  drafted  resolutions 
expressing  the  sentiments  of  the  Committee.  These  resolutions  were  en- 
grossed and  presented  to  Professor  Haupt,  and  a  copy  of  them  was  published 
in  the  April  issue  of  the  Journal. 

Amendments  to  the  Regulations  proposed  by  Mr.  L.  £.  Levy  and  Mr. 
H.  F.  Colvin  were  considered  and  adopted  in  their  final  form. 

The  Regulations  incorporating  all  the  amendments  as  above  were  in- 
cluded in  the  1914  Year-Book  of  the  Institute,  published  in  October. 

In  accordance  with  the  recommendation  of  the  former  chairman  of  this 
Committee,  Mr.  Crisfield,  an  amendment  replacing  the  Sub-committee  on  New 
Subjects  and  Publicity  and  the  Sub-committee  on  Preliminary  Examination 
by  a  Sub-committee  to  be  known  as  the  Sub-committee  on  New  Subjects  and 
Preliminary  Examination,  was  adopted  at  the  March  meeting.  This  sub- 
committee has  since  held  one  meeting  before  each  stated  meeting.  During 
the  year  it  received  eleven  applications  and  considered  twenty-five  subjects, 
five  of  which  were  recommended  for  investigation. 

Ai>pended  to  this  report  is  a  detailed  statement  of  the  operation  of 
the  Committee  for  the  year.  The  number  of  awards  recommended  by  standing 
sub-committees  and  sub-committees  of  investigation  as  the  result  of  their 
labors  is  indicated  below : 

SUB-COMMITTEE  ON  LITERATURE. 

Number  of  Potts  Medals  recommended i 

Number  of  Longstreth  Medals  recommended  3 

SUB-COMMITTEE  ON  ELLIOTT  CRESSON  AWARDS  TO  DISTINGUISHED 

SCIENTISTS  AND  TECHNOLOGISTS. 

Number  of  awards  recommended 4 

SUB-COMMITTEES  ON  INVESTIGATIONS. 

Number  of  awards  recommended 17 

A  detailed  list  of  the  awards  made  during  the  year  is  also  appended. 

Your  Committee  has  now  adopted  the  practice,  recommended  also  by  the 
former  chairman,  of  holding  an  informal  dinner  prior  to  each  meeting.  The 
averag^e  attendance  at  these  functions  was  twelve  members. 

During  the  year  medals  awarded  to  inventors  who  were  able  to  attend 
stated  meetings  of  the  Institute  have  been  presented  to  them  by  the  President. 

In  order  to  still  further  advance  the  usefulness  of  the  work  of  this  Com- 
mittee, a  recommendation  made  a  year  ago  is  reiterated  as  follows:  That 
there  should  be  some  more  widespread  method  of  bringing  before  the  public 
the  Committee's  facilities  for  reporting  upon  applications,  and  the  fact  stated 
that  such  investigations  are  made  without  charge.  It  is  believed,  in  this 
connection,  that  the  cooperation  of  other  engineering,  scientific,  and  edu- 
cational bodies  can  be  secured  and  our  efforts  to  encourage  inventive  genius 
and  original  research  made  more  effective.  The  Journal  of  the  Institute 
alone  cannot  accomplish  all  that  is  desired  in  this  direction. 
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It  is  also  believed  that  the  time  is  propitious  for  the  Committee,  acting 
in  accordance  with  its  power  and  on  behalf  of  the  Institute,  to  call  attention 
to  the  facilities  it  possesses  for  reporting  upon  matters  of  public  or  semi- 
public  interest.  The  records  of  the  Committee  contain  many  examples  of  the 
exercise  of  this  function  in  the  past,  such  as,  for  instance,  its  report  upon  the 
Standardization  of  Screw  Threads,  the  Manayunk  Intercepting  Sewer,  the 
Abatement  of  the  Smoke  Nuisance  in  Philadelphia,  etc.  The  bringing  of  our 
facilities  in  this  connection  to  the  proper  notice  may  probably  best  be  accom- 
plished by  the  appointment  of  a  standing:  sub-committee  to  receive  requests 
for,  and  to  formulate,  opinions  upon  questions  of  this  character.  The  State 
and  municipal  departments,  for  example,  would  no  doubt  be  glad  to  receive 
and  acknowledge  help  of  this  kind.  In  this  way  the  work  of  the  Committee 
would  be  made  of  greater  benefit  to  the  community  at  large.  In  former  times 
our  public  oiRcers  freely  consulted  the  Institute  upon  matters  in  question, 
and  in  many  cases  the  Committee  was  able  to  render  services  to  them,  an 
honor  which  was  greatly  appreciated  by  its  members,  and  a  pleasurable  duty. 

In  conclusion,  it  should  be  stated  that  the  work  of  the  past  year  has  been 
of  great  interest,  not  only  in  consideration  of  the  subjects  received,  but  also 
of  the  eminent  and  able  men  to  whom  awards  have  been  made,  and  of  the 
appreciation  of  our  efforts  by  these  recipients. 

Respectfully  submitted, 

George  R.  Hendersoi^ 

Chairman, 
Philadelphia,  January  13,  1915. 

APPEKDIX. 

Statement  of  the  Committee's  Operation 

FOR  THE 

Year  Ended  September  30,  1914. 

CASES. 

Cases  pending,  October  i,  1913 23 

Applications  during  the  year 26 

Special  reports  9 

—    35 

58 

Disposed  of  during  the  year 42 

Leaving  pending 16 

disposition  of  cases. 

Elliott  Cresson  Awards  6 

Howard  N.  Potts  Awards i 

Edward  Longstreth  Awards 6 

John  Scott  Legacy  Recommendations  11 

Certificates  of  Merit i 

25 
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Awards  Made  during  the  Year, 
the  fjj.tott  cresson  medal. 

Josef  Maria  Eder,  Ph.D.,  of  Vienna,  Austria,  in  recognition  of  his  im- 
portant original  researches  in  the  science  of  photochemistry  and  his  many 
valuable  contributions  to  the  literature  of  that  science  and  of  the  graphic  arts. 

Wolfgang  Gaede,  of  Freiburg-in-Bresgau,  Germany,  for  his  Molecular 
Air  Pump. 

Peter  Cooper  Hewitt,  ScD.,  of  New  York,  N.  Y.,  for  his  Mercury  Arc 
Rectifier. 

Professor  Karl  Ritter  von  Linde,  Ph.D.,  of  Munich,  Germany,  in  recog- 
nition of  his  scientific  investigations  of  the  processes  of  refrigeration  and  the 
liquefaction  of  gases,  and  of  his  inventions  of  machinery  for  applying  these 
processes  in  the  manufacture  of  ice  and  for  the  purposes  of  cold  storage. 

Professor  Edgar  Fahs  Smith,  Ph.D.,  ScD.,  LL.D.,  of  Philadelphia,  Pa.,  in 
recognition  of  his  leading  work  in  the  field  of  electrochemistry,  of  his  many 
contributions  to  the  literature  of  chemical  science,  and  of  his  great  service  in 
university  education. 

Orville  Wright,  B.S.,  LL.D.,  of  Dayton,  Ohio,  in  recognition  of  the 
epoch-making  work  accomplished  by  him,  at  first  together  with  his  brother 
Wilbur  and  latterly  alone,  in  establishing  on  a  practical  basis  the  science  and 
art  of  aviation. 

THE  HOWARD  K.  POTTS  MEDAL. 

Ralph  Modjeski,  D.Eng.,  of  Chicago,  111.,  for  his  paper  on  "Design  of 
Large  Bridges,  with  Special  Reference  to  the  Quebec  Bridge,"  in  the  Septem- 
ber, 191 3,  issue  of  the  Journal. 

THE  EDWARD   LONGSTRETH    MEDAL. 

H.  T.  Herr,  of  Pittsburgh,  Pa.,  for  his  paper  on  "  Recent  Developments 
in  Steam  Turbines,"  in  the  February,  March,  April,  May,  and  June,  1913, 
issues  of  the  Journal. 

Hiram  H.  Hirsch,  of  Philadelphia,  Pa.,  for  his  Electric  Safety  Lamp. 

Wm.  J.  Humphreys,  Ph.D.,  of  Washington,  D.  C,  for  his  paper  on  *'  Vol- 
canic Dust  and  Other  Factors  in  the  Production  of  Gimatic  Changes,  and 
Their  Possible  Relation  to  Ice  Ages,"  in  the  March,  1913,  issue  of  the  Journal. 

Kinkead  Manufacturing  Company,  of  Boston,  Mass.,  for  their  Apparatus 
for  Aligning  and  Levelling  Shafting. 

John  M.  Rusby,  of  Philadelphia,  Pa.,  for  his  paper  on  "Industrial  Com- 
bustible Gases,"  in  the  July,  1913,  issue  of  the  Journal. 

Johann  Stumpf,  of  Charlottenburg,  Germany,  for  his  Una-Flow  Steam 
Engine. 

THE  CERTIFICATE  OF  MERIT. 

EUis  B.  Ridgway,  of  Coatesville,  Pa.,  for  his  Steam  Hydraulic  Elevator. 

THE  JOHN   SCOTT  LEGACY   MEDAL  AND  PREMIUM. 

Charles  S.  Batdorf,  of  New  York,  N.  Y.,  for  his  Coin  Counting  and 
Wrapping  Machine. 

Halcolm  Ellis,  of  Newark,  N.  J.,  for  his  Adding-Typewriter. 
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C.  E.  Guillaume,  Ph.D.,  of  Sevres,  France,  for  his  alloy  Invar. 

Aldus  C.  Higgins,  of  Worcester,  Mass.,  for  his  Electric  Furnace  in  which 
Alundum  is  made  commercially. 

Charles  B.  Jacobs,  of  New  York,  N.  Y.,  for  his  Process  of  Producing  a 
New  Abrasive  and  Refractory  Material. 

C.  Francis  Jenkins,  of  Washington,  D.  C,  for  his  Motion-picture 
Apparatus. 

Jesse  W.  Reno,  of  New  York,  N.  Y.,  for  his  Inclined  Elevator  or  Escalator. 

Allen  A.  Tirrill,  of  Pittsburgh,  Pa.,  for  his  Automatic  Potential  Regulator. 

Adolph  Spielman,  of  Philadelphia,  Pa.,  for  his  Cloth-cutting  Machine. 

JOHN  SCOTT  MEDAL  RECOMMENDATIONS. 

{Awards  pending,  September  30,  1914^) 

A.  Atwater  Kent,  of  Rosemont,  Pa.,  for  his  Unisparker. 
Elmer  A.  Sperry,  of  New  York,  N.  Y.,  for  his  Gyro-Compass. 
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October,  1914,  to  September,  1916 


THE  FRANKLIN  MEDAL 

Prof.  Heike  Kamerlingh  Onnes,  of  Leiden,  Holland,  in  recognition  of 
his  "long-continued  and  indefatigable  labors  in  low-temperature  research 
which  have  enriched  physical  science,  not  only  with  a  great  ntunber  of  new 
methods  and  ingenious  devices,  but  also  with  achievements  and  discoveries  of 
the  first  magnitude." 

Thomas  Alva  Edison,  D.Sc,  of  Orange,  N.  J.,  in  recognition  of  the  value 
of  "numerous  basic  inventions  and  discoveries  forming  the  foundation  of 
world-wide  industries,  signally  contributing  to  the  well-being,  comfort,  and 
pleasure  of  the  human  race." 

THE  HOWARD  N.  POTTS  MEDAL 

William  J.  Humphreys,  Ph.D.,  of  Washington,  D.  C,  for  his  paper  on 
**  The  Thunderstorm  and  its  Phenomena,"  in  the  Journal. 

THE  EDWARD  LONGSTRETH  MEDAL 

Edward  J.  Dobbins,  of  London,  England,  for  his  Daylight  Rods. 
Herbert  E.  Ives,  Ph.D.,  of  Philadelphia,  Pa.,  for  his  paper  on  "Arti- 
ficial Daylight,"  in  the  Journal. 

Max  von  Recklinghausen,  Ph.D.,  of  New  York,  N.  Y.,  for  his  paper 
on  "The  Ultra-violet  Rays  and  their  Application  for  the  Sterilization  of 
Water,"  in  the  Journal. 

Carrington  Cabell  Tutwiler,  A.B.,  M.S.,  of  Philadelphia,  Pa.,  for  his 
paper  on  "  The  Recovery  of  Gas  Works  By-products,"  in  the  Journal. 

Wahl  Adding  Machine  Company',  of  Chicago,  IlL,  for  the  Development 
of  the  Means  for  Manufacturing  the  Wahl  Calculating  Attachment  for  Type- 
writers. 

George  A.  Wheeler,  deceased,  of  Brooklyn,  N.  Y,  for  his  Escalator. 

C.  D.  Young,  of  Altoona,  Pa.,  for  his  paper  on  "Locomotive  Superheaters 
and  their  Performance,"  in  the  Journal. 

THE  CERTIFICATE  OF  MERIT 

W.  A.  Blonck,  of  Chicago,  111.,  for  his  Boiler  Eflficiency  Meter. 
George  P.  Vanier,  of  Steelton,  Pa.,  for  his  Potash  Bulb. 

6  8i 
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THE  JOHN  SCOTT  LEGACY  MEDAL  AND  PREMIUM 

Awarded  by  the  City  of  Philadelphia  on  the  Recommendation  of  Thi 

Frankun  Institute 

Cav.  Inc.  Alberto  Cerasoli,  of  Rome,  Italy,  for  the  Humphrey  Pump. 

Hyman  Eli  Goldberg,  of  Chicago,  111.,  for  the  Wahl  Calculating  Attach- 
ment for  Typewriters. 

H.  W.  Hardinge,  of  New  York,  N.  Y.,  for  his  Conical  Pebble  Mill 

Herbert  Alfred  Humphrey,  of  London,  England,  for  the  Humphrey 
Pump. 

A.  Atwater  Kent,  of  Rosemont,  Pa.,  for  his  Unisparker. 

Elmer  A.  Sperry,  of  New  York,  N.  Y.,  for  his  Gyro-Compass. 

John  C.  Wahl,  of  Chicago,  III.,  for  the  Wahl  Calculating  Attachment 
for  Typewriters. 

JOHir   SCOTT   RECOMMEKDATIOir 

(Award  Pending,) 

Harold  N.  Anderson,  of  Cleveland,  Ohio,  for  his  Gear  Rolling  Machine. 

ELLIOTT  CRESSON  MEDAL  RECOMMENDATION 

(  Award  pending, ) 

Michael  J.  Owens,  of  Toledo,  Ohio,  for  his  Bottle  Making  Machine. 
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AWARD  OF  THE  FRANKLIN  MEDALS  * 

19x5 

At  a  stated  meeting  of  the  Institute,  held  on  the  evening  of  Wednesday, 
May  19,  191 5,  Dr.  Walton  Clark,  President  of  the  Institute,  presiding,  the 
Institute's  Franklin  Medal  was  awarded  to: 

Heike  Kamerlingh  Onnes,  of  Leiden,  Holland,  in  recognition 
of  his  "long-continued  and  indefatigable  labors  in  low-temperature  re- 
search, which  have  enriched  physical  science  not  only  with  a  great  number 
of  new  methods  and  ingenious  devices,  but  also  with  achievements  and  dis- 
coveries of  the  first  magnitude." 

Thomas  Alva  Edison,  of  Orange,  N.  J.,  in  recognition  of  the  value 
of  "numerous  basic  inventions  and  discoveries  forming  the  foundation 
of  world-wide  industries,  signally  contributing  to  the  well-being,  com- 
fort, and  pleasure  of  the  human  race." 

The  work  of  Professor  Onnes  and  Mr.  Edison  was  described  by  Dr.  Harry 
F.  Keller,  and  Dr.  George  A.  Hoadley  followed  by  a  statement  relating  to  the 
founding  of  the  Franklin  Medal. 

At  the  conclusion  of  the  regular  business  of  the  meeting  the  president  of 
the  Institute,  Dr.  Walton  Clark,  said: 

The  Chair  now  recognizes  Dr.  Keller  to  introduce  the  medallists  upon 
whom,  on  the  recommendation  of  the  Committee  on  Science  and  the  Arts, 
have  been  conferred  the  Franklin  Medal,  generously  founded  by  Mr.  Samuel 
Insull  and  nobly  designed  by  Dr.  R.  Tait  McKenzie. 

Dr.  Keller:  Mr.  President,  our  gathering  here  to-night  in  this  venerable 
hall  is  an  occasion  of  peculiar  gratification  and  of  rejoicing  to  the  members 
of  The  Franklin  Institute.  It  is  not  the  recurrence  of  a  time-honored  custom, 
but  an  event  which  is  to  initiate  a  new  series  of  annual  functions  of  this 
Institute,  made  possible  by  the  munificence  of  one  of  its  distinguished  members. 

Yotu"  presentation,  Mr.  President,  of  the  two  first  impressions  of  the 
Franklin  Medal  marks  the  inauguration  of  what  we  hope  will  every  year 
stand  out  as  a  red-letter  day  in  our  calendar,  the  crowning  of  supreme  achieve- 
ment in  science  by  the  award  of  a  medal  of  such  artistic  merit  and  intrinsic 
value  as  to  render  it  a  fitting  tribute  to  the  recipient. 

The  donor  of  the  fund  which  enables  The  Franklin  Institute  to  confer 
such  an  award  upon  scientific  discoverers  and  inventors  is  Mr.  Samuel  Insull. 
He  is  the  president  of  a  corporation  which  owes  its  inception  and  its  mar- 
vellous success  in  a  large  measure  to  scientific  labor  and  inventive  genius, 
to  discoveries  and  their  practical  applications  which  have  been  made,  not  by 
one  man,  or  a  few  men  of  our  country,  only,  but  by  a  host  of  workers  whose 
lives  and  activities  had  their  scene  in  every  part  of  the  civilized  world.  With 
these  facts  in  mind,  Mr.  Insull  has  wisely  and  fittingly  defined  as  the  scope  of 
the  new  award  the  recognition  of  highest  achievements  in  the  fields  of  pure  and 
applied  science,  without  regard  to  the  nationality  of  the  scientist. 

As  in  the  case  of  the  other  awards  made  by  the  Institute,  the  naming  of 
the  Franklin  Medallists  has  been  entrusted  to  the  Committee  on  Science  and  the 

♦From  Journal  of  The  Franklin  Institute,  July,  191 5. 
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Arts,  and,  in  accordance  with  its  custom,  this  committee  has  delegated  that 
responsible  and  pleasant  duty  to  a  sub-committee  of  which  I  have  had  the 
honor  to  be  chairman. 

Impressed  with  the  importance  of  recommending  for  the  initial  awards 
names  that  might  stand  as  precedents  for  the  coming  years,  the  sub-committee 
decided  upon  a  course  which,  it  is  hoped,  will  meet  with  the  approbation  of 
both  the  Institute  and  the  public.  In  order  to  emphasize  the  broad  scope  as 
well  as  the  international  character  of  the  award,  it  was  agreed  that  of  the 
two  names  chosen  one  should  be  that  of  a  scientific  investigator  and  the  other 
a  representative  of  applied  science ;  also  that  one  of  the  medallists  should  be 
an  American  and  the  other  a  foreigner.  In  view  of  conditions  resulting 
from  the  war  which  is  raging  in  Europe,  it  was  deemed  advisable  that,  other 
things  being  equal,  the  foreign  medallist  should  be  a  citizen  of  a  neutral 
country. 

The  two  names  which  were  the  unanimous  choice  of  the  sub-committee, 
and  which  had  also  the  unanimous  approval  of  the  Committee  on  Science  and 
the  Arts,  meet  these  conditions  in  every  respect.  It  may  be  doubted  whether 
the  selection  would  have  been  different  even  if  it  had  been  made  without 
any  restrictions. 

The  question  as  to  which  of  the  two  awards  should  go  to  the  American 
and  which  to  the  foreigner  did  not  seem  difficult  to  decide,  for,  while  it  is  true 
that  our  country  is  now  contributing  its  full  share,  and  even  more  than  that 
to  the  advancement  of  science,  it  is  universally  conceded  that  in  the  practical 
application  of  scientific  principles  the  American  people  are  preeminent  If 
our  country  can  claim  to  be  "  the  land  of  unlimited  possibilities,"  this  phrase 
may  certainly  be  applied  also  to  the  inventive  power  and  the  engineering  skill 
of  her  sons.  It  was  natural,  therefore,  to  think  of  an  American  in  connection 
with  the  award  in  applied  science. 

The  scientist  we  desire  to  honor  for  the  truly  wonderful  achievements  he 
has  made  in  experimental  physics  is  a  native  of  Holland,  and  professor  in 
the  University  of  Leiden.  Heike  Kamerlingh  Onnes  was  little  known,  even 
among  men  of  science,  until  a  few  years  ago,  when  he  announced  the  lique- 
faction of  helium  at  a  temperature  but  a  few  degrees  above  absolute  zero.  The 
award  of  the  Nobel  Prize  for  Physics  in  1913  first  directed  popular  attention 
and  curiosity  to  the  work  of  this  scientist,  and  to  that  unique  workshop  of  his 
in  the  Leiden  University,  the  cryogenic  laboratory.  Attention  was  then  called 
to  the  fact  that  the  production  of  extreme  low  temperatures  and  the  lique- 
faction of  helium  by  Professor  Onnes  were  by  no  means  the  fruits  of  what 
might  be  called  tour  de  force,  but  the  culmination  of  long-continued,  compre- 
hensive researches,  involving  profound  knowledge,  inventive  power,  experi- 
mental skill,  and  ability  of  a  high  order  to  organize  and  direct  This  work 
in  molecular  thermodynamics  derived  its  inspiration  from  van  der  Waals's 
epoch-making  investigations  on  the  critical  states,  and  practically  began  in  the 
year  1882,  when  the  two  most  distinguished  physicists  which  Holland  has 
produced,  H.  A.  Lorentz  and  H.  Kamerlingh  Onnes,  were  appointed  to  the 
chairs  in  physics  in  the  University  of  Leiden. 

The  cooperation  of  the  two  men  soon  made  Leiden  a  centre  of  physical 
research.    As  is  well  known,  the  achievements  of  Lorentz  lie  mainly  in  theo- 


THE  FRANKLIN  INSTITUTE  85 

retical  and  mathematical  physics,  but  Omies  at  first  directed  his  attention  to 
the  equipment  and  development  of  the  laboratory.  "  Door  meten  tot  weten  " 
("knowledge  rests  upon  measurements")  he  inscribed  above  its  entrance. 
His  great  ambition  was  the  creation  of  a  laboratory  devoted  to  low- temperature 
research.  To  attain  this  object  he  abandoned  for  many  years  the  researches 
on  which  he  had  been  engaged,  and  devoted  his  time  to  the  construction  of 
apparatus  for  the  liquefaction  of  gases  and  the  measurement  of  low  tempera- 
tures. As  a  part  of  his  plan  he  attached  to  the  laboratory  a  training  school  for 
instrument  makers,  in  which  instruction  was  also  given  in  the  handling  of 
apparatus.  It  was  thus  that  he  secured  the  staff  of  trained  assistants  which 
he  required  for  his  experimental  work. 

During  the  ten  years  he  spent  on  constructing  the  cryogenic  laboratory 
he  also  directed  numerous  important  researches  on  electro-optical  and  magneto- 
optical  subjects.  In  this  work  he  enjoyed  the  constant  cooperation  of 
Professor  Lorentz,  who  doubtless  suggested  many  of  the  problems.  Among 
the  results  was  the  great  discovery  known  as  the  Zeeman  effect. 

After  the  completion  of  the  liquid-oxygen  equipment  of  his  laboratory, 
Onnes  decided  to  devote  his  entire  time  and  attention  to  low-temperature 
research.  Since  1900  the  Leiden  Communications,  the  official  publication  of 
the  laboratory,  presents  a  record  of  the  rich  harvest  of  results  and  discoveries 
he  secured  in  the  cryogenic  laboratory.  He  attempted  the  liquefaction  of 
hydrogen,  but  in  this  and  in  the  solidification  of  hydrogen  Professor  Dewar, 
of  London,  his  great  rival,  stole  a  march  on  him.  Onnes,  however,  immediately 
took  advantage  of  the  new  range  of  low  temperatures  by  extending  his  equip- 
ment so  as  to  permit  the  investigation  of  phenomena  to  temperatures  as  low 
as  -259**  C.  In  experimenting  with  a  mixture  of  hydrogen  and  helium  he 
made  the  remarkable  observation  that  at  the  temperature  of  liquid  hydrogen 
helium  can  be  so  compressed  that  the  gas  actually  sinks  to  the  bottom  of  the 
liquid. 

After  innumerable  preliminary  trials  he  finally  succeeded,  on  July  10, 
1908,  in  liquefying  helium,  an  achievement  which  is  one  of  the  greatest  triumphs 
of  experimental  skill  and  of  ingenious  combination  of  every  conceivable  re- 
source. The  temperature  at  which  liquefaction  took  place  was  -269**,  and 
by  allowing  the  liquid  to  boil  under  reduced  pressure  a  temperature  but  one 
degree  above  absolute  zero  was  reached.  Time  does  not  permit  me  to  dwell 
on  the  great  number  of  new  and  important  results  that  have  been  obtained  by 
Onnes  himself,  as  well  as  by  other  physicists  working  in  his  laboratory,  with 
the  aid  of  liquid  helium.  In  conclusion  I  would  only  mention  an  almost 
incredible,  yet  fully  substantiated,  observation  of  Professor  Onnes;  namely, 
the  fact  that  at  temperatures  but  a  few  degrees  above  absolute  zero  the  resist- 
ance of  metals  such  as  mercury,  lead,  and  tin  falls  to  practically  nil,  so  that 
an  electric  current  will  continue  to  flow  almost  undiminished  after  the  magnet 
that  has  induced  the  current  has  been  removed  from  the  coil. 

Mr.  President,  I  now  have  the  honor  to  present  to  you  His  Excellency, 
Chevalier  W.  L.  F.  C.  van  Rappard,  who  on  behalf  of  the  Royal  Netherlands 
Government  will  accept  from  you  the  Franklin  Medal  for  Professor  Onnes. 

Pkesident  Clark  :  Your  Excellency,  The  Franklin  Institute,  acting  under  a 
recommendation  of  its  Committee  on  Science  and  the  Arts,  has  awarded  its 
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highest  honor — the  Franklin  Medal  and  Diploma — to  your  distinguished  coun- 
tryman, Professor  Onnes,  for  his  signal  services  to  humanity,  rendered  in  the 
field  of  science. 

Pursuant  to  your  kind  consent  I  now  have  the  privilege  of  presenting  this 
Medal  and  Diploma  to  you,  to  be  transmitted  to  Professor  Onnes,  through  the 
State  Department  of  your  gracious  Sovereign.  The  Frankhn  Institute  is  ap- 
preciative of  the  distinction  conferred  upon  it  by  the  participation  of  Her 
Majesty's  Government  in  this  ceremony. 

Chevalier  van  Rappard  (On  behalf  of  the  Royal  Netherlands  Govern- 
ment, for  Prof.  Heike  Kamerlingh  Onnes)  :  Mr.  President  of  The  Franklin 
Institute  of  the  State  of  Pennsylvania  and  Members  of  The  Franklin  Institute: 
I  consider  it  a  great  honor  and  a  most  agreeable  duty  to  accept  at  your  hands 
the  Franklin  Medal,  founded  by  Mr.  Samuel  InsuU,  for  the  recognition  of 
those  workers  in  physical  science,  without  regard  to  country,  whose  efforts,  in 
the  opinion  of  the  Institute,  have  done  most  to  advance  the  knowledge  of 
physical  science  and  its  applications.  I  feel  sure  that  that  most  distinguished 
countryman  of  mine  whom  you  have  honored  so  highly  by  awarding  him  the 
Franklin  Medal,  if  he  could  be  here  to-night,  to  receive  himself  this  high 
token  of  your  recognition  of  his  abilities  and  of  his  labors,  would  be  able 
to  express  more  eloquently  than  I  am  able  to  do  his  deep  gratitude  for  the 
great  honor  that  has  been  bestowed  upon  him,  and,  moreover,  he  would 
have  found  words  to  express  his  admiration  of  your  Franklin  Institute, 
and  of  its  influence  in  the  realms  of  mechanical  science  and  the  arts.  There- 
fore, I  feel  that  in  this  gathering  of  learned  men  I  am  a  poor  substitute  for 
a  man  such  as  Professor  Onnes.  However,  it  is  perhaps  an  advantage  that 
he  is  not  here,  but  that  the  official  representative  of  the  Netherlands  now 
stands  before  you  to  receive  this  great  honor  that  has  been  bestowed  upon 
one  of  the  Netherlands'  most  illustrious  citizens,  because  that  citizen,  illustrious 
as  he  may  be,  is  also  a  modest  man,  and  if  he  had  been  here,  he  probably 
would  have  spoken  to  you  only  of  his  personal  feeling  of  gratitude  and  thank- 
fulness of  what  you  think  of  him  and  of  your  high  opinion  of  his  knowledge, 
but  I  can  do  more,  I  can  say  that  it  is  not  only  Professor  Onnes  who  has  been 
honored  and  is  thankful  for  the  great  honor  that  has  been  given  to  hinii 
but  that  also  my  whole  country  feels  very  honored  and  happy  on  account  of 
the  rare  distinction  that  has  been  visited  on  one  of  its  sons.  We  are  proud 
of  Professor  Onnes,  we  know  that  he  is  one  of  the  famous  men  that  the  old 
University  of  Leiden  has  given  not  only  to  Holland,  but  also  to  the  whole 
world.  It  is  useless  to  cite  names,  you  all  know  them  as  well  as  I  do.  You 
know  that  among  the  famous  men  Professor  Onnes  takes  a  most  prominent 
place,  but  from  to-day  we  will  think  more  of  him  and  we  will  rank  him 
higher  because  that  modest  worker  at  the  other  side  of  the  water  has  been  able 
to  attract  upon  himself  the  attention  of  The  Franklin  Institute  of  the  State  of 
Pennsylvania. 

You  know  I  am  a  layman.  I  had  heard  of  the  scope  of  The  Franklin 
Institute — and  every  civilized  man  may  feel  interested  in  an  Institute  bearing 
the  name  of  Benjamin  Franklin — ^but,  Mr.  President,  you  were  kind  enough  to 
send  me  some  literature  and  information  relating  to  the  Institute  and  its 
activities,  which  documents  I  have  read  with  the  keenest  interest,  and  the  more 
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I  read,  the  more  I  realized  how  proud  Professor  Onnes  and  the  Netherlands 
must  be  when  the  Franklin  Medal  reaches  our  shores.  It  will  always  be  a 
valuable  gem  fixed  to  the  scientific  crown  of  our  oldest  university,  the  Uni- 
versity of  Leiden,  and  it  will  always  be  a  proof  that  the  Netherlands  strives  to 
be  great  in  those  things  in  which  also  a  small  country  can  be  great.  It  is  there- 
fore my  very  agreeable  task  to  accept  this  medal.  And  let  me  say  that 
Holland  has  always  considered  the  United  States  of  America  as  its  big  younger 
brother.  The  old  Dutch  settlers  came  over  to  your  country  many  years  ago, 
and  brought  to  you  those  principles  of  freedom  of  thought,  of  tolerance  and 
appreciation  of  each  other's  opinions,  which  have  prompted  you  to  award  to 
one  of  Holland's  most  prominent  citizens  this  medal,  and  this  action  of  yours 
will  and  must,  I  feel  sure,  render  the  relationship  between  the  two  nations  still 
more  affectionate,  and  lead  us  to  feel  still  more  the  esteem  and  friendship  we 
have  for  each  other. 

President  Clark:  The  Chair  will  again  recognize  Dr.  Keller  for  a  state- 
ment of  the  work  of  Mr.  Edison  and  the  introduction  of  Mr.  Edison  for  the 
receipt  of  the  Franklin  Medal  and  Diploma. 

Dr.  Keller:  Mr.  President,  in  some  respects  the  life  and  labors  of  the 
man  who  is  present  in  person  to  receive  from  you  the  medal  awarded  him  bear 
a  resemblance  to  those  of  Professor  Onnes,  for,  like  the  latter,  he  is  an  experi- 
menter with  a  clear  vision  of  the  aims  for  which  he  strives,  is  endowed  with 
an  infinite  capacity  for  taking  pains,  and  with  a  truly  marvellous  perseverance 
in  carrying  everything  he  undertakes  to  a  successful  conclusion.  But  in  other 
respects  the  stories  of  the  life-work  of  the  two  medallists  are  widely  different. 
While  the  activities  of  Onnes,  as  I  have  pointed  out,  have  been  directed  almost 
exclusively  toward  augmenting  our  knowledge  in  a  well-defined  province  of 
physical  science,  those  of  the  second  medallist  extend  over  an  almost  incon- 
ceivable range  of  subjects  from  which  his  keen  intellect  and  magic  touch  have 
wrested  results  that  have  ministered  to  the  well-being,  comfort,  and  pleasure 
of  mankind. 

Almost  from  the  beginning  of  his  career  as  an  inventor  his  work  attracted 
widespread  interest,  and  I  may  say  without  fear  of  contradiction  that  no 
other  inventor's  name,  either  in  this  or  any  other  country,  has  become  so 
tmiversally  popular  as  his.  His  inventions  and  other  achievements  are  so  many 
that  even  their  mere  enumeration  here  would  take  up  far  more  time  than 
is  allotted  to  me.  In  view,  however,  of  the  fact  that  the  products  of  his 
genius  have  impressed  themselves  on  the  popular  mind,  and  that  an  excellent 
and  sympathetic  narrative  of  his  life  has  been  written,  it  may  suffice  to  briefly 
refer  to  the  main  achievements  which  the  Institute  desires  to  recognize  by  its 
highest  award. 

At  the  Centennial  Exhibition,  held  in  this  city  in  1876,  some  electrical 
inventions  were  among  the  objects  that  aroused  the  greatest  interest,  and  it  was 
during  the  decades  that  followed  this  event  that  we  witnessed  the  great  burst 
of  activity  in  the  electrical  art  to  which  we  owe  the  creation  of  those  vast  indus- 
tries which  characterize  our  time  as  the  Age  of  Electricity.  In  the  galaxy 
of  the  great  names  that  will  ever  be  associated  with  this  development  not  a  few 
of  the  luminaries  of  the  first  magnitude  were  American  inventors,  and  the 
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one  that  seems  to  stand  out  brightest  among  them  all,  both  as  regards  the  num- 
ber and  value  of  his  achievements,  is  our  medallist. 

He  began  his  career  as  a  train  boy  on  a  railroad  and  then  became  a 
telegraph  operator.  As  a  mere  youth  he  made  a  number  of  inventions  in 
connection  with  telegraphy,  among  which  a  stock-ticker  became  a  great  com- 
mercial success.  During  the  following  years  we  find  our  inventor  engaged 
upon  the  development  of  the  automatic  telegraph  and  of  duplex  and  quadniplcx 
telegraphy,  and  then,  after  the  Centennial  year,  he  turned  his  attention  to  the 
solution  of  other  electrical  problems,  rapidly  forging  his  way  to  the  front  of  the 
pioneers  of  that  time.  The  enormous  difficulties  these  men  encountered  in  the 
solution  of  electrical  problems  can  scarcely  be  appreciated  by  the  electrical 
engineer  of  the  present  day. 

After  the  invention  of  the  telephone  by  Alexander  Graham  Bell  it  soon 
became  apparent  that  something  more  powerful  than  the  magneto  trans- 
mitter was  necessary,  among  other  things,  for  its  commercial  success.  This 
was  supplied  by  our  medallist  when  he  invented  the  carbon  transmitter,  now 
in  almost  universal  use.  It  is  well  known  that  it  is  to  him  also  that  we  owe 
the  invention  of  countless  devices  and  methods  in  the  art  of  telephony  which 
have  proved  of  the  greatest  value  in  the  wonderful  development  of  this 
industry. 

In  1878  he  invented  the  tinfoil  phonograph,  of  which  he  constructed  a  num- 
ber for  exhibition  purposes.  This  machine  excited  a  great  popular  interest, 
but  was  succeeded  by  the  wax  cylinder  machine  which  he  later  developed 
into  one  of  the  most  perfect  phonographs  now  on  the  market. 

Among  his  greatest  achievements,  however,  are  the  contributions  he  made 
to  the  art  of  electric  lighting.  He  was  indeed  facile  princeps  among  the 
creators  of  this  industry.  After  moving  to  Menlo  Park,  N.  J.,  in  1876,  he 
was  engaged  there  during  a  period  of  ten  years  on  the  development  of  his 
incandescent  electric  lamp  dynamo,  and  system  of  low-pressure  electrical 
distribution.  On  September  4,  1882,  he  started  the  Pearl  Street  Station  in  New 
York  City,  the  first  successful  electrical  station  in  America,  an  achievement 
which  will  ever  remain  a  monument  to  his  ingenuity,  skill,  and  tireless  energy. 

It  was  followed  by  the  construction  of  many  similar  plants  both  here  and 
abroad. 

I  can  only  refer  here  in  passing,  as  proofs  of  his  marvellous  resourceful- 
ness and  versatility,  to  his  pioneer  work  on  electric  railways,  his  invention 
of  the  motion-picture  apparatus,  and  his  successful  work  on  alkaline  storage 
batteries,  magnetic  ore  milling,  the  manufacture  of  Portland  cement,  and 
reenforced  concrete  construction.  That  he  has  lost  none  of  his  youthful 
energy  and  determination  is  evidenced  in  the  rapidity  with  which  he  has 
reconstructed  the  enormous  factories  at  Orange,  N.  J.,  destroyed  only  last 
December  by  a  disastrous  fire. 

Writing  in  1910,  his  biographers  made  an  estimate  of  the  extent  of  those 
industries  which  are  either  founded  upon  or  affected  by  his  inventions.  They 
sum  it  up  by  saying  that  his  work  "has  been  one  of  the  most  potent  factors 
in  bringing  into  existence  new  industries  now  capitalized  at  nearly  $7,000,- 
000,000,  earning  annually  over  $1,000,000,000,  and  giving  employment  to  an 
army  of  more  than  six  hundred  thousand  people."    These  figures  represent 
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only  the  industries  in  this  country,  and  are  probably  far  below  the  actual 
values  and  numbers  of  to-day. 

The  wizard  who  has  made  these  stupendous  achievements  is,  of  course, 
none  other,  Mr.  President,  than  the  peerless  inventor  known  to  all  the  world  as 
Thomas  Alva  Edison,  whom  I  now  have  the  honor  of  presenting  to  you. 

President  Claek:  Mr.  Edison,  I  have  the  honor,  in  the  name  of  The 
Franklin  Institute,  upon  the  recommendation  of  its  Committee  on  Science 
and  the  Arts,  and  in  recognition  of  your  distinguished  services  to  humanity 
rendered  in  the  field  of  science,  to  present  to  you  the  Franklin  Medal  and 
Diploma — ^the  highest  honor  in  the  gift  of  the  Institute. 

President  Clark:  The  Chair  will  now  recognize  Dr.  Hoadley,  who  will 
make  a  statement  in  connection  with  the  founding  of  the  Franklin  Medal  Fund. 

Dr.  Hoadley:  Mr.  President,  one  of  the  important  functions  of  The 
Franklin  Institute  is  that  of  awarding  the  various  medals  and  premiums  of 
which  it  is  the  custodian. 

These  awards  form  a  notable  list,  including  the  Certificate  of  Merit,  the 
Longstreth  Medal,  the  John  Scott  Legacy  Medal  and  Premium,  the  Potts 
Medal  and  the  Elliott  Cresson  Gold  Medal,  the  winning  of  any  one  of  which 
is  a  mark  of  recognized  merit. 

All  of  these  awards,  however,  are  for  some  specific  device,  invention,  or 
application  of  scientific  principles. 

The  particular  award  that  has  hitherto  not  been  available,  and  the  lack 
of  which  has  been  seriously  felt  by  the  Institute,  is  one  through  the  bestowal 
of  which  a  man's  life-work  could  be  recognized  and  his  achievements  crowned. 
It  has  been  the  fortunate  experience  of  The  Franklin  Institute  that  the 
character  of  its  work  is  so  well  recognized  that  whenever  its  needs  have 
become  known  some  friend  has  come  forward  to  supply  the  deficiency. 

The  proverbial  good  fortune  of  the  Institute  did  not  desert  it  on  this  occa- 
sion, for  Mr.  Samuel  Insull,  President  of  the  Commonwealth  Edison  Company 
of  Chicago,  a  lifelong  friend  of  Thomas  A.  Edison,  and  for  many  years 
his  valued  assistant,  undertook  to  provide  a  fund  sufficient  to  maintain  a 
medal  suitable  for  the  desired  purpose. 

The  character  of  this  purpose  is  outlined  in  a  statement  in  the  deed  of 
trust,  indicating  that  the  medal  is  to  be  called  the  Franklin  Medal,  that  it  is  to 
contain  a  medallion  of  Benjamin  Franklin,  taken  from  his  portrait  by  Thomas 
Sully,  which  is  in  the  possession  of  The  Franklin  Institute,  and  that  the  award 
is  to  be  made  "  to  workers  in  physical  science  or  technology,  without  regard 
to  country,  whose  efforts,  in  the  opinion  of  the  Board  of  Managers  of  The 
Franklin  Institute,  have  done  most  to  advance  physical  science  or  its 
applications." 

It  is  indeed  fortunate  that  on  this  evening,  when  the  first  presentation  of 
the  Franklin  Medal  is  made,  its  founder  should  be  with  us. 

It  has  seemed  fitting  that  on  this  occasion  the  appreciation  of  the  Institute 
should  be  expressed  by  a  testimonial  to  the  donor,  therefore,  Mr.  President, 
I  have  the  honor  to  present  to  you  Mr.  Samuel  Insull,  the  founder  of  the 
Franklin  Medal. 
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President  Clark  :  Mr.  Insull,  I  am  commissioned  by  The  Franklin  Insti- 
tute to  formally  thank  you,  in  its  name,  for  your  contribution  toward  that 
encouragement  of  the  mechanic  arts  which  it  is  the  function  of  the  Institute  to 
promote.  Through  your  generosity  the  Institute  is  enabled,  as  never  before,  to 
express  its  appreciation  of  a  life  of  eminent  service  in  science. 

As  an  evidence  of  our  appreciation  of  the  service  you  have  thus  rendered 
toward  the  promotion  of  the  mechanic  arts,  the  Institute  asks  you  to  accept  this 
artist's  proof  of  the  medal  founded  by  you,  and  bearing  the  immortal  name  of 
"  Franklin." 

Before  delivering  the  address  of  the  evening,  "Electricity  and  Modern 
Industrial  Growth,"  Mr.  InsuU  expressed  Mr.  Edison's  appreciation  of  the 
honor  conferred  upon  him  in  awarding  to  him  the  Franklin.  Medal  for  his 
inventions  and  discoveries,  and  of  his  own  appreciation  of  the  privilege  he  felt 
had  been  his  in  contributing  to  the  Institute's  means  of  recognizing  the  work 
of  great  scientists  and  inventors. 


TERMS  AND  PRIVILEGES  OF  MEMBERSHIP 


The  members  of  the  Institute  are  divided  into  the  following  classes, 
viz.:  Resident  Members,  Stockholders,  Life  Members,  Permanent  Mem- 
bers, Non-resident  and  Associate  Members. 

Any  one  interested  in  the  purposes  and  objects  of  the  Institute  and 
expressing  a  willingness  to  further  the  same  may  become  a  member  when 
proposed  by  a  member  in  good  standing  and  elected  by  the  Board  of 
Managers. 

Terms. — Resident  members  pay  Fifteen  Dollars  each  year.  The  payment 
of  Two  Hundred  Dollars  in  any  one  year  secures  Life  Membership,  with 
exemption  from  annual  dues. 

Stock. — Second-class  stockholders  pay  an  annual  tax  of  Twelve  Dollars 
per  share,  and  the  holder  of  one  share  is  entitled  by  such  payment  to  the 
privileges  of  membership. 

Privileges. — Each  contributing  member  (including  non-residents)  and 
adult  holder  of  second-class  stock  is  entitled  to  participate  in  the  meetings 
of  the  Institute,  to  use  the  Library  and  Reading  Room,  to  vote  at  the  Annual 
Election  for  officers,  to  receive  tickets  to  the  lectures  for  himself  and  friend, 
to  attend  the  Section  meetings  and  to  receive  one  copy  of  the  Journal  free 
of  charge,  except  associate  members,  who  may  not  take  part  in  elections. 

Permanent  Members. — ^The  Board  of  Managers  may  grant  to  any  one 
who  shall  in  any  one  year  contribute  to  the  Institute  the  sum  of  One 
Thousand  Dollars  a  permanent  membership,  transferable  by  will  or  otherwise. 

Non-resident  Members. — Newly  elected  members  residing  permanently 
at  a  distance  of  twenty-five  miles  or  more  from  Philadelphia  may  be  en- 
rolled as  Non-resident  Members,  and  are  required  to  pay  an  entrance  fee  of 
Five  Dollars,  and  Five  Dollars  annually.  Non-resident  Life  Membership, 
$75-00. 

Contributing  members,  if  eligible,  under  the  non-resident  clause,  on 
making  request  therefor,  may  be  transferred  to  the  non-resident  class  by 
vote  of  the  Board  of  Managers,  and  are  required  to  pay  Five  Dollars 
annually. 

Associate  Members, — Associate  members  are  accorded  all  the  privileges 
of  the  Institute,  except  the  right  to  vote  or  hold  office,  upon  the  payment  of 
annual  dues  of  Five  Dollars.  This  class  of  membership  is  limited  to  per- 
sons between  the  ages  of  seventeen  and  twenty-five  years.  Upon  reaching 
the  age  limit  they  become  eligible  to  the  other  classes  of  membership. 

Resignations  must  be  made  in  writing,  and  dues  must  be  paid  to  the  date 
of  resignation, 
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MEETINGS  AND  LECTURES 

1915-1916 


October  7,  1915 — "The  Decomposition  of  Petroleum  Hydrocar- 
bons by  Heat  and  its  Application  to  the  Motor  Fuel  Problem." 

By  Benjamin  T.  Brooks,  Ph.D., 

Mellon  Institute  of  Industrial  Research,  University  of  Pittsburgh, 

Pittsburgh,  Pa. 

Brief  consideration  will  be  given  to  the  relative  importance  of  gasoline 
substitutes.  The  decomposition  of  complex  petroleum  hydrocarbons  by  heat, 
the  effect  of  heat  and  pressure  upon  unsaturated  hydrocarbons,  the  use  of 
catalysts  in  the  preparation  of  gasoline,  and  the  effect  of  various  factors  in 
the  deterioration  of  gasoline  will  be  discussed.  Special  reference  wiD  be 
made  to  methods  which  have  been  proved  capable  of  successful  large-scale 
operation. 

Illustrations  and  experiments. 

October  14,  1915 — "Production  of  Electricity  by  Animals." 

By  Ulric  Dahlgren,  Ph.D., 
Professor  of  Biology,  Princeton  University,  Princeton,  N.  J. 

The  general  presence  of  minute  electric  discharges  in  all  vital  functions 
of  protoplasm  will  be  discussed,  followed  by  an  enumeration  of  the  few 
wonderful  forms  in  which  such  a  discharge  has  been  made  a  chief  end  and 
in  which  the  current  is  of  a  magnitude  that  makes  it  useful.  The  structure 
of  the  electric  organ  both  gross  and  microscopical  and  of  the  nerve  apparatus 
that  operates  them  will  be  given.  The  uses  of  the  organs  and  the  psychology 
and  physiology  of  their  owners  will  conclude  the  lecture. 

Illustrations  and  experiments. 

October   20,    1915 — "Recent    Progress    in    the    Metallurgy  of 
Copper." 

By  Heinrich  O.  Hofman,  E.M.,  Met.E.,  Ph.D., 

Professor  of  Metallurgy,  Massachusetts  Institute  of  Technology,  Boston,  Mass. 

The  lecturer  will  discuss  the  great  changes  the  treatment  of  sulphide 
copper  ore  and  the  fire-refining  of  copper  have  undergone  in  this  country  during 
the  last  ten  years.  In  blast-furnace  practice  the  former  roasting  and  reduction 
process  has  been  almost  wholly  replaced  by  some  form  of  pyritic  smelting. 
Smelting  in  the  reverberatory  furnace,  which  was  of  secondary  importance, 
has  been  so  improved  that  it  is  competing  to-day  with  blast-furnace  work. 
In  bringing  forward  copper  matte  to  metallic  copper  the  reverberatory  furnace 
has  become  obsolete;  the  pneumatic  process  of  Manhes,  which  caused  this 
radical  change,  uses  an  acid-lined  vessel;  this  has  been  superseded  by  the 
neutral  or  basic  lining.  The  improvements  the  refining  of  copper  has  under- 
gone are  important,  although  not  so  radical  as  those  in  the  treatment  of  ore. 

Illustrated. 
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October  28,  19 15 — "The  Development  of  a  Dynamic  Theory  of 
Soil  FertiUty." 

By  Frank  K.  Cameron,  Ph.Dm 
Bureau  of  Soils,  U.  S.  Department  of  Agriculture,  Washington,  D.  C. 

In  this  lecture  Dr.  Cameron  will  outline  the  principal  views  held  by  the 
scientific  world,  from  time  to  time,  regarding  the  relation  of  plant  growth  to 
the  composition  of  the  soil,  showing  that  soil  chemistry,  like  all  other  branches 
of  both  pure  and  applied  science,  has  passed  through  an  evolutionary  develop- 
ment, and  has  now  acquired  a  dynamic  character,  as  contrasted  with  the  static 
views  long  held.  With  this  development  have  come  what  are  often  regarded 
as  radical  upsets  of  popular  notions  on  soil  fertility.  But  it  will  be  shown 
that  the  facts  hitherto  learned,  and  much  of  the  past  hypotheses,  are  harmon- 
ized with  this  newer  point  of  view  into  a  consistent  and  more  useful  theory. 

Illustrated. 

Joint  Meeting  with  the  Philadelphia  Section  of  the  American  Chemical 
Society. 

November  4, 191 5 — **  Turpentine  Industry  in  the  Southern  States." 

By  C.  H.  Herty,  Ph.D., 
Professor  of  Chemistry,  University  of  North  Carolina,  Chapel  Hill,  N.  C. 

The  lecture  will  outline  the  early  methods  employed  in  this  industry, 
methods  which  resulted  in  the  destruction  of  the  long-leaf  pine  forests  of  the 
South.  The  evil  of  these  methods  will  be  pointed  out  and  a  description  given 
of  the  systematic  field  experiments  which  resulted  in  its  correction. 

Present  views  concerning  resin  flow  will  be  discussed  and  lines  for  future 
development  of  the  industry  suggested. 

The  lecture  will  be  illustrated  by  lantern  slides.  Tools  employed  in  the 
industry,  and  specimen  products  will  be  shown. 

Joint  Meeting  with  the  Philadelphia  Section  of  the  American  Chemical 
Society. 

November  11,  1915 — ^"'Spectra,  Their  Origin,  and  Some  of  Their 
Characteristics." 

By  Professor  J.  C.  McLennan,  Ph.D.,  F.R.S., 
Director  of  the  Physical  Laboratory,  University  of  Toronto,  Toronto,  Canada. 

In  this  lecture  Professor  McLennan  will  deal  with  series  spectra,  resonance 
and  fluorescence  spectra,  single-line  spectra,  and  the  structure  of  the  finest 
spectral  lines.  Reference  will  also  be  made  to  the  best  means  of  producing 
metallic  arcs.  The  relationships  which  have  been  found  to  hold  between  the 
physical  characteristics  of  some  of  the  elements  and  their  spectra  will  also 
be  dealt  with.  The  lecture  will  include  applications  of  the  quantum  theory 
to  the  interpretation  of  some  of  the  characteristics  of  spectra,  and  to  the 
bearing  of  these  upon  atomic  structure. 

Illustrated. 

November  17,  1915 — ^''On  the  Ruling  of  Diffraction  Gratings." 

By  A.  A.  MiCHELSON,  Ph.D.,  ScD.,  LL.D., 

Professor  of  Physics,  Ryerson  Physical  Laboratory,  University  of  Chicago, 

Chicago,  111. 

The  lecture  will  include  a  brief  history  of  gratings;  an  account  of  the 
difficulties  encountered  in  making  them  of  large  size  and  high  resolving 
power ;  the  devices  employed  for  overcoming  them,  especially  the  use  of  inter- 
ference methods ;  a  statement  of  some  of  the  modern  problems  requiring  high 
resolving  power;  and  projections  showing  efficiency  of  diffraction  gratings 
already  ruled. 
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December  2,  1915 — ^"Magnetic  Investigations  of  Iron  and  Steel.** 

By  John  D.  Ball,  E.E., 

Consulting  Engineering  Department,  General  Electric  Company, 

Schenectady,  N.  Y. 

Recent  investigations  indicate  that  at  high  inductions  sheet  steel  does  not 
follow  the  Steinmetz  hysteresis  law.  The  deviation  may  be  accounted  for  by 
the  fact  that  the  steel  tested  was  not  homogeneous,  but  contained  impurities, 
such  as  scale,  etc.,  which  in  themselves  follow  the  Steinmetz  law,  but  have 
different  constants.  The  results  of  tests  on  scale-free  material  will  be  given, 
as  well  as  investigations  of  the  chemical,  physical,  and  magnetic  properties  of 
the  scale  itself.  The  paper  will  also  indude  a  short  rSsunti  of  the  results 
of  tests  made  with  unsymmetrical  loops;  that  is,  where  the  mean  induction 
is  other  than  zero,  as  in  apparatus  used  in  rectified  circuits,  inductor  alter- 
nators, etc. 

The  paper  will  be  illustrated  by  lantern  slides. 

Joint  Meeting  with  the  Philadelphia  Section,  American  Institute  of  Elec- 
trical Engineers. 

December  9,  19 15 — **  Smoke  as  a  Source  of  Atmospheric  Pollu- 
tion." 

By  W.  F.  M.  Goss,  D.Eng., 

Dean  of  the  College  of  Engineering,  University  of  Illinois,  Urbana,  111.;  Chief 
Engineer  of  The  Association  of  Commerce  Committee  of  Investigation 
on  Smoke  Abatement  and  Electrification  of  Railway  Terminals,  Chicago, 
111. 

A  brief  account  of  an  elaborate  study  of  smoke  and  of  atmospheric  pollu- 
tion in  the  city  of  Chicago,  including  an  analysis  of  the  amount  of  fuel  con- 
sumed in  the  several  different  classes  of  service,  such  as  in  power  plants,  in 
locomotives,  in  manufacturing  industries,  and  in  domestic  heating;  of  the 
character  and  amount  of  smoke  arising  from  these  different  services;  of 
the  effects  of  smoke ;  and  of  the  possibilities  presented  by  the  existing  state 
of  the  art  whereby  the  smoke  of  a  modern  American  city  may  be  abated. 

Illustrated. 

December  15,  191 5 — "The  Transmissibility  of  Diseases,  and  the 
Public  Health." 

By  Alexander  Crever  Abbott,  M.D.,  ScD.,  Dr.P.H., 
Director,  Laboratory  of  Hygiene,  University  of  Pennsylvania,  Philadelphia,  Pa. 

The  remarkable  growth  in  our  understanding  of  transmissible  diseases 
leaves,  to  those  charged  with  safeguarding  the  community  against  such  dis- 
eases, no  loophole  through  which  to  escape  from  obvious  duties. 

It  may  now  be  said  that  a  disease  which  is  transmissible  is  ipso  facto 
preventible. 

An  effort  will  be  made  to  indicate  the  manifold  channels  of  transmission: 
the  various  portals  of  infection,  the  methods  used,  in  some  cases,  in  the 
destruction  of  the  morbific  agents  of  disease,  and  in  others  for  their  utilization 
to  a  good  end. 

As  transmission  from  the  sick  to  the  well  depends  upon  the  degree  of 
receptivity  of  the  latter,  the  various  modern  procedures  for  increasing  indi- 
vidual resistance  to  infection  will  be  reviewed  and  such  reliable  results  as  are 
available  will  be  stated. 

There  is  probably  no  topic  of  greater  interest  to  the  community  and  no 
function  of  public  health  organizations  which  is  being  more  vigilantly  exer- 
cised than  that  having  to  do  with  the  suppression  of  transmissible  diseases. 

Illustrated. 
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January  6, 1916— "  Coal  Gas  Residuals.' 

By  Fred.  H.  Wagner,  M.E., 
Chief  Engineer,  The  Bartlett  Hayward  Company,  Baltimore,  Md. 

In  this  lecture  will  be  described  the  various  methods  of  securing  the 
valuable  constituents  from  by-product  coal  carbonization,  including  tar,  benzol, 
toluol,  naphthalene,  cyanogen,  and  ammonia;  also  the  methods  employed  in 
producing  aniline  colors  and  explosives  from  these  residuals. 

Illustrated. 

January  13,  igi6— "  Some  Problems  in  the  Chemistry  of  Nutri- 
tion." 

By  H.  C.  Sherman,  Ph.D.,  ScD., 

Professor  of  Food  Chemistry,  Columbia  University,  New  York,  N.  Y. 

A  review  of  some  of  the  recent  advances  and  present  problems  in  the 
chemistry  of  the  foodstuffs,  the  nature  of  the  enzymes  which  act  upon  them, 
and  the  significance  of  the  food  constituents  in  nutrition. 

Illustrated. 

January  19,  1916—"  Supplying  the  World  with  News." 

By  Melville  E.  Stone,  LL.  D., 
General  Manager,  The  Associated  Press,  New  York,  N.  Y. 

An  exposition  of  the  workings  of  The  Associated  Press,  the  great  co- 
operative news  gathering  and  distributing  agency,  which  reaches  into  every 
habitable  region  of  the  earth  and  supplies  each  day's  happenings  to  900 
daily  newspapers  of  the  United  States.  Upon  the  dispatches  of  this  organi- 
zation, the  entire  American  public  is  practically  dependent  for  its  knowledge 
of  the  current  history  of  the  world. 

January  27,  1916— "Modem  Ordnance." 

By  Lt.-Col.  Jay  E.  Hoffer, 
Office  of  the  Chief  of  Ordnance,  War  Department,  Washington,  D.  C. 

This  lecture  will  be  a  general  survey  of  modern  ordnance,  dealing  with 
modem  types  of  ordnance  and  the  general  conditions  underlying  their  design 
and  use. 

Illustrated. 

February  3,  1916— "  The  Development  of  the  Pumping  Engine." 

By  Arthur  M.  Greene,  Jr.,  B.S.,  M.E., 

Professor  of  Mechanical  Engineering,  Rensselaer  Polytechnic  Institute, 

Troy,  N.  Y. 

This  lecture  will  begin  with  the  earliest  types  of  pumping  apparatus  and 
trace  its  development  to  modern  times.  The  works  of  the  andents  will  be 
shown,  so  that  one  may  see  the  prototypes  of  the  apparatus  of  to-day.  The 
works  of  Savery,  Newcomen,  Watt,  Bull,  Worthington,  Reynolds,  Gaskill, 
d'Auria,  and  many  others  will  be  discussed,  to  show  their  contributions  to  this 
development.  The  demands  of  modern  civilization  on  this  gradual  develop- 
ment will  be  noted.    Modern  forms  of  apparatus  will  be  described. 

The  lecture  will  be  fully  illustrated  by  lantern  slides. 

Joint  Meeting  with  the  American  Society  of  Mechanical  Engineers. 
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February  lo,  191 6—*'  Refining  of  Animal  and  Vegetable  Oils." 

By  Charles  Baskervillb,  Ph.D.,  F.C.S., 
Professor  of  Chemistry,  College  of  the  City  of  New  York,  New  York,  N.  Y. 

This  lecture  will  include  the  scientific  and  technical  results  of  an  investi- 
gation of  the  above  subject,  extending  over  a  period  of  some  four  years,  and 
will  describe  a  new  process  of  refining  these  oils,  believed  to  be  of  great  prac- 
tical  and  commercial  value. 

The  lecture  will  be  accompanied  by  experimental  demonstrations. 

February  169  1916— "  Drug  and  Occupational  Amblyopias." 

By  G.  E.  DE  ScHWEiNiTZ,  M.D.,  LL.D., 

Philadelphia,  Penna. 

The  lecture  will  concern  itself  with  the  deleterious  effects  on  the  visual 
apparatus  caused  by  the  abuse  of  tobacco  and  ethyl-alcohol,  and  refer  particu- 
larly to  the  dangers  of  methyl-alcohol  as  it  is  employed  by  painters,  hat- 
makers,  shellacers,  etc.,  and  as  it  is  abused  when  employed  as  an  adulterant 
and  to  take  the  place  of  ethyl-alcohol,  particularly  in  cheap  grades  of  esseoce 
of  peppermint,  bay  rum,  etc.;  the  dangers  to  the  ocular  apparatus  of  those  who 
work  in  lead,  bisulphide  of  carbon,  nitrobenzol,  and  dinitrobenzol ;  the  visual 
disturbances  caused  by  the  ingestion  of  large  doses  of  quinine,  salicylic  add, 
and  certain  arsenic  preparations,  notably  atoxyl.  Finally,  brief  reference 
will  be  made  to  glassblower's  cataract,  furnace-maker's  cataract,  and  the 
photophthalmias,  or  those  conditions  of  the  ocular  apparatus  which  arise  as 
the  result  of  glare.  The  lecture  will  be  illustrated  with  lantern  slides  showing 
the  lesions  in  the  octdar  apparatus,  and  charts  of  the  visual  field. 

February  24,  1916—'' Highway  Problems  of  the  State  of  Penn- 
sylvania." 

By  William  D.  Uhler, 
Chief  Engineer,  State  Highway  Department,  Harrisburg,  Pa. 

In  this  lecture  Mr.  Uhler  will  discuss  the  difficulties  in  taking  care  of  the 
elaborate  system  of  highways  turned  over  to  the  Commonwealth.  He  will 
point  out  the  mistakes  made  in  laying  out  the  system  originally,  and  will  show 
how  a  more  comprehensive  system  of  main-travelled  thoroug}i fares  could  have 
been  established  with  benefit  to  the  State.  The  general  and  specific  main- 
tenance of  the  roads  comprising  the  system  will  be  discussed.  The  methods  of 
caring  for  the  various  types  of  road  found  throughout  the  State  will  be  de- 
scribed, and  it  will  be  pointed  out  that  revenues  sufficient  to  care  for  these 
roads  properly  must  be  provided  before  permanent  construction  can  be  under- 
taken. 

Illustrated. 

March  2,  1916— '"  Portland  Cement" 

By  George  A.  Rankin,  A.B., 

Geophysical  Laboratory,  Carnegie  Institution  of  Washington, 

Washington,  D.  C. 

The  lecture  will  include  a  discussion  of  the  manufacture  of  American 
Portland  cement  and  its  chemical  composition ;  the  method  of  procedure  and 
the  results  obtained  by  a  systematic  study  of  the  compounds  formed  between 
CaO,  AUOs,  and  SiOs  in  the  proportions  in  whidi  they  occur  in  Portland 
cement;  pure  Portland  cement  made  onlv  from  these  three  oxides;  the  chemi- 
cal composition  of  commercial  Portland  cement  relative  only  to  CaO,  AltOi. 
SiOa  content ;  the  reactions  which  take  place  during  the  burning  of  commercial 
clinker  and  the  nature  of  the  product  obtained ;  the  nature  of  further  syste- 
matic investigation  to  determine  the  best  composition  for  cements  for  va- 
rious purposes. 

The  lecture  will  be  illustrated  by  lantern  slides. 
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March  9,  1916— ''The  Element  of  Chance  in  Sanitation." 

By  George  C.  Whipple,  S.B., 

Gordon    McKay   Professor   of    Sanitary   Engineering,   Harvard   University, 
Cambridge,  Mass.    Member  of  the  firm,  Hazen,  Whipple  and  Fuller, 

Consulting  Engineers,  New  York  City. 

This  lecture  will  deal  with  the  application  of  the  laws  of  probability  to 
certain  problems  of  vital  statistics,  epidemiology,  water  pollution,  and  water 
purification. 

Illustrated. 

March  15, 191 6—''  Volcanic  Eruptions." 

By  Arthur  L.  Day,  Ph.D.,  ScD., 

Director,  Geophysical  Laboratory,  Carnegie  Institution,  Washington,  D.  C. 

The  paper  will  contain  a  resume  of  recent  work  at  the  Geophysical  Labora- 
tory and  elsewhere,  the  purpose  of  which  has  been  to  determine  the  precise 
character  of  the  chemical  reactions  which  participate  in  volcanic  activity  and 
which  undoubtedly  form  an  important  contributory  cause  to  it.  These  studies 
have  been  made,  for  the  most  part,  upon  material  gathered  at  the  Hawaiian 
volcano  Kilauea,  at  the  four  large  volcanoes  of  the  Mediterranean  group 
(Vesuvius,  Etna,  Stromboli,  and  Vulcano),  and  at  Lassen  Peak,  in  northern 
California.  Lantern  views  will  illustrate  many  phases  of  these  volcanoes  in 
action. 

March  23, 191 6~-"  Recent  Developments  in  Electrical  Apparatus." 

By  Harold  Pender,  Ph.D., 

Professor  of  Electrical  Engineering,  University  of  Pennsylvania, 

Philadelphia,  Pa 

This  lecture  will  deal  with  operating  characteristics  of  the  more  important 
types  of  electrical  apparatus  lately  developed  in  connection  with  the  distribu- 
tion and  utilization  of  electric  power.  New  types  of  transmission  line  equip- 
ment and  accessories  will  be  described,  as  well  as  the  latest  forms  of  traction 
motors,  phase  converters,  rectifiers,  etc. 

Fully  illustrated  by  lantern  slides. 

Joint  Meeting  with  the  Philadelphia  Section,  American  Institute  of  Elec- 
trical Engineers. 

March  30,  1916— "  Some  Problems  in  Physical  Metallurgy  at  the 
Bureau  of  Standards." 

By  George  K.  Burgess,  Sc.D., 
Chief,  Division  of  Metallurgy,  Bureau  of  Standards,  Washington,  D.  C. 

This  lecture  will  include  references  to  the  production  of  sound  ingots  and 
steel,  failures  of  structural  bronze,  fusible  boiler  plugs,  and  the  cooperative 
work  of  the  Bureau  of  Standards  with  the  American  Institute  of  Metals  on 
specifications  for  brasses  and  bronzes.  The  status  of  the  investigation  of 
railway  materials  at  the  Bureau  will  also  be  described. 

Illustrated  by  lantern  slides. 

April  6,  1916— "Use  of  Powdered  Coal  in  Metallurgical  Proc- 
esses." 

By  C.  J.  Gadd, 
Chief  Engineer,  American  Iron  and  Steel  Company,  Lebanon,  Pa. 

In  this  lecture  Mr  Gadd  will  outline  briefly  the  method  of  drying,  con- 
veying, and  applying  pulverized  coal  to  metallurgical  furnaces,  referring  espe- 
cially to  the  results  obtained  by  the  use  of  such  coal  in  puddling,  heating, 
and  open-hearth  furnaces  with  waste  heat  boilers. 

The  lecture  will  be  illustrated  by  lantern  slides. 
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April  13,  1916— ''Heat  Measurement  as  Related  to  the  Indus- 
tries." 

By  Charles  William  Waidnes,  £.  £.,  Ph.D., 
Physicist,  Bureau  of  Standards,  Washington,  D.  C. 

After  a  brief  consideration  of  the  methods  of  temperature  measurement 
that  are  practically  applicable  in  industrial  work^  the  advantages  and  limi- 
tations of  each  method  will  be  taken  up,  with  illustrations  of  the  several 
methods  applied  to  special  problems. 

The  work  of  the  heat  laboratories  of  the  Bureau  of  Standards  in  its  rela- 
tion to  the  industries  will  be  briefly  summarized,  with  special  reference  to 
work  along  lines  of  high-temperature  measurement,  calorimetry,  important 
thermal  constants,  the  fire-resisting  properties  of  structural  materials,  etc 

Illustrated. 

April  ig,  1916—"  Scientific  Research  in  Relation  to  the  Indus- 
tries." 

By  Charles  P.  Steinmetz,  A.M.,  Ph.D., 
Chief  Consulting  Engineer,  General  Electric  Company,  Schenectady,  N.  Y. 

Engineering  being  applied  science,  the  engineering  industries  naturaDy 
depend  for  their  success  upon  the  use  of  correct  scientific  principles  and  the 
application  of  newly-discovered  scientific  facts.  Since  established  research 
institutions  were  not  able  to  furnish  all  the  information  desired  for  use  in 
the  industries,  industrial  establishments  have  recently  gone  into  scientific 
research  with  vastly  extended  facilities,  with  the  result  that  of  late  the  largest 
number  of  scientific  advances  have  been  made  in  industrial  research  labora- 
tories. In  Germany  it  was  first  realized  that  the  establishment  of  the  industrial 
research  laboratory  was  one  of  the  most  profitable  investments  which  could 
be  made  by  the  large  industries,  but  in  the  last  few  years  American  corpora- 
tions have  also  fully  awakened  to  a  realization  of  this  fact,  and  the  research 
laboratories  established  in  this  country  by  industrial  corporations  are  doing 
scientific  work  of  the  highest  order,  in  chemistry,  physics,  and  mechanics. 

Numerous  illustrations  of  research  methods,  and  of  the  value  of  the 
results  of  industrial  research,  will  be  given. 

Joint  Meeting  with  the  Philadelphia  Section,  American  Institute  of  Elec- 
trical Engineers. 

April  27,  1916— "The  Vital  Relation  of  Train  Control  to  the 
Value  of  Steam  and  Electric  Railway  Properties." 

By  Walter  V.  Turner, 
Assistant  Manager,  Westinghouse  Air  Brake  Company,  Wilmerding,  Pa. 

This  lecture,  with  illustrations,  will  demonstrate  that  train  control  is  as 
potent  a  factor  in  the  producing  value  of  a  railroad  as  is  the  locomotive.  The 
fundamental  purpose  of  a  railroad  is  to  save  time.  To  avoid  duplicating  prop- 
erties capacity  is  essential,  and  this  involves  high  speed  and  great  frequency 
of  trains.  Increased  capacity  by  such  means  is  practicable  only  to  the  degree 
that  train  control  is  adequate.  Safety  is  as  essential  to  integrity  of  traffic 
and  successful  operation  as  earning  power.  Consequently,  the  relative  value 
of  railway  properties  is  entirely  dependent  upon  the  abili^  to  keep  trains  in 
motion  as  close  together  as  the  state  of  the  art  for  controlling  trains  will 
permit.  Railroad  capacity  in  cities  is  becoming  an  exceedingly  important  con- 
sideration, since  the  transient  population  during  the  day,  because  of  "sky- 
scrapers," is  very  great  as  compared  with  that  of  a  few  years  ago.  The  lec- 
ture will  briefly  illustrate  recent  development  in  train  control  equipment  which 
has  resulted  in  the  doubling  of  railroad  capacity. 

Illustrated. 

May  17,  igi 6— Conferring  of  The  Franklin  Medal. 

Address  by  the  President  of  the  Institute. 
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ALLIGER,  WILLIAM  T.,  Chemical  Enffineer.  Harrison  Safety  Boiler  Works,  Z7th  Street  and 
Allegheny  Avenue,  Philadelphia.  Pennsylvania. 

ALSBERG,  CARL  L.,  Chief.  Bureau  of  Chemistry,  U.  S.  Department  of  Agriculture.  Washing- 
ton, D.  C. 

ANDERSON,  FRANK,  Mining  Engineer,  468  i3th-Bast  Street,  Salt  Lake  City.  Utah. 

ANDERSON,  Colonel   GEORGE   L.,  Electrical    Engineer,  U.  S.  A.,  975  Hamilton  Avenae^ 
Palo  Alto,  California. 

ANDREWS,  W.  S.,  Consulting  Electrical  Engineer,  General  Electric  Company.  Schenectady, 
New  York. 

ANGBRER  .VICTOR,  Vice  President,  Taylor- Wharton  Iron  and  Steel  Company,  and  for  mail. 
P.  O.  Box  i6a.  Ridley  Park,  Pennsylvania. 

ARGOLLO,  M.  de  TEIVE  E.,  Civil  Engineer,  The  British  Bank  of  South  America,  Limited, 
4  Moorgate  Street,  London,  E.  C.  England. 

ARMSTRONG,  WILLIAM  R.,   Clerk.    Powers -Weightman-Rosengarten   Company,  Philadel- 
phia, Pennsylvania. 

ARNY,  DR.  H.  V.,   Professor   of   Chemistry.    College   of   Pharmacy.    Columbia   University. 
IIS  West  68th  Street,  New  York.  New  York. 

ASBF,  WALDEMAR,  Chemist,  4812-B  Sansom  Street.  Philadelphia.  Pennsylvania. 

ASHBROOK,  DONALD  S.,  Chemist.  2404  Willard  Street.  Wilmington.  Delaware. 

ASHHURST,  JOHN,  Assistant  Librarian,  The  Free  Library  of  Philadelphia.  13th  and  Locust 
Streets.  Philadelphia,  Pennsylvania. 

ASHMEAD,  FRANK  M.,  Civil  Engineer.  445  Ashland  Avenue,  Buffalo,  New  York. 

ATKINSON,  WILLARD  8.,  Consulting  Engineer.  Ashland.  New  Jersey. 

ATLEE,  JOSHUA  W.,  Naval  Architect,  Wm.  Cramp  and  Sons  Ship  and  Engine  Building 
Company,  and  for  mail,  Rivefton,  New  Jersey. 

ATLEE,  WALTER,  Civil  Engineer.  2ii2-i8th  Street.  N.  W..  Washington,  D.  C. 

ATTERBURY,  W.  W.,  Vice-president,  Pennsylvania  Railroad  Company,  Broad  Street  Station, 
Philadelphia,  Pennsylvania. 

ATWATER,  RICHARD  M.,  JR.,  Consulting  Mining  Engineer.  Scarsdale,  New  York. 

AUCHY,  GEORGE,  Researcher,  Henry  Disston  and  Sons,  and  for  mail.  6932  Tulip  Street, 
Tacony,  Philadelphia,  Pennsylvania. 

AUDENRIED,  LEWIS,  Eddystone.  Pennsylvania. 

AUSTIN,  W.  L.,  Chairman  of  the  Board,  The  Baldwin  Locomotive  Works,  500  North  Broad 
Street,  Philadelphia,  Pennsylvania. 

BACKUS,  CECIL  F.,  Chemist,  Main  Office.  Atlas  Powder  Company.  Wilmington,  Delaware. 

BAESXLAND,  L.  H.,  Research  Chemist,  Snug   Rock.  Harmony  Park.  Yonkers-on-Hudson, 
New  York. 

BAILY,  JOSHUA  L.,  Drygoods  Commission  Merchant,  36  South  15th  Street,  Philadelphia, 
Pennsylvania. 

BAIRD,  CHARLES  O.,  207  Crozer  Building,  Philadelphia.  Pennsylvania. 

BAIRD,  HOBART  B.,  Electrical  Engineer,  Hagerstown,  Maryland. 

BAIRD,  JOHN  E.,  Real  Estate  Trust  Building.  Philadelphia,  Pennsylvania. 

BAIRD,  THOMAS  E.,  Villa  Nova.  Pennsylvania. 

BABIER,  FRANKLIN,  JR.,  Manufacturer.  Wayne  Avenue  and  Hortter  Street,  Germantown. 
Philadelphia.  Pennsylvania. 

BABIER,  GEORGE  FALES,  Physician,  403  Lafayette  Building,  Philadelphia,  Pennsylvania. 

BALCH,  ALFRED  C,  Publisher.  227  South  6th  Street,  Philadelphia,  Pennsylvania. 

BALCH,  EDWIN  S.,  Attomey-at-Law,  1505  Spruce  Street,  Philadelphia,  Pennsylvania. 

BALLANTINE,  CHARLES  M.,  Banker.  4810  Germantown   Avenue.  Philadelphia,  PennsyW 
vania. 

BALLENTINE,  WILLIAM  I.,  Superintendent,  955  North  Pennsylvania  Street,  Indianapolis, 
Indiana. 

BALLINGER,  WALTER  F.,  Architect,  N.  W.  Corner  17th  and  Arch   Streets,  Philadelphia, 
Pennsylvania. 

BALLS,  WILLIAM  H.,   Professor  of  Drawing,  Southern  High  School.  Broad  and  Jackson 
Streets,  Philadelphia,  Pennsylvania. 

BALTIMORE,  JEREMIAH  D.,  Teacher  in  Manual  Training  School,  and  for  mail.  1435  S 
Street,  N.  W.,  Washington,  D.  C. 

BANCROFT,  JOHN,  Manufacturer,  Wilmington,  Delaware. 

BANCROFT,  JOHN  SELLERS,  General  Manager,  Lanston  Monotype    Machine  Company, 
and  for  mail.  917  Pine  Street,  Philadelphia.  Pennsylvania. 

BANNISTER,  J.  C,  Manager.  National  Tube  Company,  Kewanee,  Illinois. 

BARKER,  WHARTON,  Economist  and  Financier.  Port   Royal  Avenue.  Rozborough,  Phila- 
delphia, Pennsylvania. 

BARNES,  Professor  JAMES,  Physicist,  care  of  Brown,  Shipley  and  Company,  123  PaU  Mall, 
London,  England. 
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BARHBS,  JOHN  HAMPTON,  Lawyer.  Morris  Building.  1421  Chestnut  Street,  Philadelphia, 
Pennsylvania. 

BARNBTT,  BDWIN  S.,  Wheat  Starch  Manufacturer,   Mount  Alverno,   Delaware  County, 
Pennsylvania. 

BARRv  JOHN  H.,  Mechanical  Engineer,  293  Broadway.  New  York,  New  York. 

BARRINGBR,  DANIEL  MORBAU,  Geologist  and  Mining  Engineer.  370  Bullitt  Building, 
Philadelphia,  Pennsylvania. 

BARROWS,  GEORGE  S.,  Mechanical  Engineer.    The  United  Gas  Improvement  Company, 
Broad  and  Arch  Streets,  Philadelphia.  Pennsylvania. 

BARTH,  CARL  G.,  Consulting  Engineer.  6151  Columbia  Avenue,  Philadelphia,  Pennsylvania. 

BARTOL,  GEORGE  E.,  220  The  Bourse,  Philadelphia,  Pennsylvania. 

BARTOL,  H.  W.,  Chateau  de  Ste.  Helene,  Nice,  Prance. 

BARTOW*  DR.  EDWARD,  Director,  State  Water  Survey,  University  of  Illinois.  Urbana, 
Illinois. 

BARWIS,  C.  W.,  Civil  Engineer,  P.  O.  Box  286.  Gallitzin,  Pennsylvania. 

BASKBRVILLE,  CHARLES,  Professor  of  Chemistry,  College  of  the  City  of  New  York,  New 

York. 
BATES,  ONWARD,  Civil  Engineer,  332  South  Michigan  Avenue.  Chicago,  Illinois. 
BAUGH,  DANIEL,  Manufacturer,  20  South  Delaware  Avenue,  Philadelphia.  Pennsylvania. 
BEACH,  CHARLES  S.,  Designer  and  Machinist,  745  Main  Street.  Bennington,  Vermont. 
BEALB,  HORACE  A.,  JR.,  President,  Parkesburg  Iron  Company,  Parkesburg.  Pennsylvania. 

BEARDSLSY,  ARTHUR,  Emeritus  Professor  of  Engineering,  Swarthmore  College,  Swarth- 
more,  Pexmsylvania. 

BEATH,  E.  R.,  Lapidist  and  Jeweler,  129  South  Z2th  Street,  Philadelphia.  Pennsylvania. 

BECEk,  M.  A.,  Mechanical  Engineer,  294  Greenbush  Street.  Milwaukee,  Wisconsin. 

BECKER,  IRWIN  A.,  Pharmacist,  29th  Street  and  Groveland  Avenue,  care  of  Michael  Reese 
Hospital.  Chicago.  Illinois. 

BEEBER,  DIMNER,  Lawyer.  705  Land  Title  Building,  Philadelphia,  Pennsylvania. 

BELFIELD,  T.  BROOM,  Manufacturer,  190S  Spring  Garden  Street,  Philadelphia,  Penn- 
sylvania. 

BELL,  J.  SNOWDEN.  Attorney-at-Law,  P.  O.  Box  629,  New  York,  New  York. 

BEMBNT,  CLARENCE  S.,  3907  Spruce  Street,  Philadelphia,  Pennsylvania. 

BEMENT,  WILLIAM  P.,  Retired,  t43  Real  Estate  Trust  Building.  PhUadelphia.  Pennsyl- 
vania. 

BENNETT,  CHARLES  E.,  Electrical  Engineer,  care  of  Hugh  L.  Thompson,  Consulting 
Engmeer.  Waterbury.  Connecticut. 

BENT,  STEDMAN,  General  Eastern  Sales  Agent,  Phceniz  Iron  Works  Company,  2006  Finance 
Building.  Philadelphia.  Pennsylvania. 

BENZON,  GEORGE  H.,  JR.,  Mechanical  Engineer,  252  Mather  Road,  Jenkintown,  Pexm- 
sylvania. 

BERG,  ERNST  J.,  Professor  of  Electrical  Engineering,  Union  College.  Schenectady.  New  York. 

BERLHIER,  EMILE,  Engineer.  1458  Columbia  Road,  Washington,  D.  C. 

BERLINER,  HERBERT  S.,  Engineer.  1458  Columbia  Road.  Washington.  D.  C. 

BERRBSFORD^.  W.,  General  Manager,  The  Cutler-Hammer  Manufacturing  Co.,  Mil- 
waukee, Wis. 

BBRTOLET,  IRA  D.,  Aniline  Color  Merchant,  58  North  Front  Street,  Philadelphia,  Penn- 
sylvania. 

BEST,  W.  N.,  Engineer  in  Caloric,  11  Broadway,  New  York,  New  York. 

BEVBRLIN,  J.  H.,  1733  North  17th  Street.  Philadelphia.  Pennsylvania. 

BIDDLE.  ELIZABETH  C,  1420  Walnut  Street.  Philadelphia.  Pennsylvania. 

BIDDLE,  JAMES  C,  JR.,  Catholic  Priest,  Abbey  of  Gethsemani.  Trappist  P.  0.,  Kentucky. 

BIDDLE,  JAMES  G.,  Importer  of  Scientific  Apparatus.  Wallingford,  Pennsylvania. 

BIDDLE,  RICHARD,  Wanderer's  Rest,  Sewanee,  Tennessee. 

BIDDLE,  ROBERT,  President.  Biddle-Gaumer  Company,  3846-56  Lancaster  Avenue,  Phila- 
delphia, Pennsylvania. 

BIDDLE,  W.  LYMAN,  Banker,  428  Chestnut  Street,  Philadelphia,  Pennsylvania. 

BIERBAUM,  CRISTOPHER  H.,  Consulting  Engineer.  loxi  Mutual  Life  Building,  Buffalo, 
New  York. 

BIGELOW.  S.  LAWRENCE,  Professor  of  General  and  Physical  Chemistry,  University  of 
Michigan,  Ann  Arbor,  Michigan. 

BILGRAM,  HUGO,  Machinist,  1235  Spring  Garden  Street.  Philadelphia,  Pennsylvania. 

BILLINGS,  A.  W.  K.,  En^neer,  Vice  President  and  Managing  Director.  Ebro  Irrigation  and 
Power  Company,  Limited,  and  Allied  Companies.  Barcelona,  Spain,  and  for  mail.  Apar- 
tado  491,  Barcelona.  Spain. 

BILLOW,  CLAYTON  O.,  Consulting  Engineer,  1013  Ridge  Avenue,  Evanston.  Illinois. 
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BINDER,  RICHARD  L.,  President.  K.  &  B.  Company,  25  North  7th  Street,  and  for  miil. 
93 z  North  8th  Street,  Philadelphia,  Pennsylvania. 

BINSWAN6ER,  JACOB  6.,  1619  North  i6th  Street,  Philadelphia,  Pennsylvania. 

BLACKMORE,  HENRY  SPENCER,  Chemist  and  Patent  Attorney,  P.  O.  Box  145.  Mount 
Vernon,  New  York. 

BLAlRf  A.  A.,  Analytical  Chemist,  406  Locust  Street,  Philadelphia,  Pennsylvania. 

BLABXLBY,  ABRAHAM  G.,  Chief  Chemist,  Philadelphia  and  Reading  Coal  and  Iron  Com- 
pany, Pottsville,  Pennsylvania. 

BLANCHARD,  HARRIET,  iszi  Walnut  Street,  Philadelphia,  Pennsylvania. 

BLOCK,  RAYMOND  A.,  Clerk,  3731  Cambridge  Street,  Philadelphia,  Pennsylvania. 

BODINE,   SAMUEL   T.,  President.  The  United  Gas  Improvement  Company,  N.  W.  Cor. 
Broad  and  Arch  Streets,  Philadelphia,  Pennsylvania. 

BOEKEL,  JULIUS,  Manufacturer  of  Metal  Goods,  516  Vine  Street,  Philadelphia.  Pennsyl- 
vania. 

BOBRICKE,  GIDEON,  Civil  Engineer,  Primos.  Delaware  Co..  Pennsylvania. 

BOGUE,  VIRGIL  G.,  Civil  and  Consulting  Engineer.  15  William  Street.  New  York,  New 
York. 

ROLLING,  RANDOLPH,  Chemist,  United  States  Navy  Yard,  Norfolk,  Virginia. 

BOND,   CHARLES   OTIS,  Manager.  Physical   Laboratory,  The  United  Gas  Improvement 
Company,  3x01  Passyunk  Ave.,  Philadelphia,  Pennsylvania. 

BONINE,  CHARLES  E.,  Consulting  and  Designing  Engineer,  609  Harrison  Bldg..  Philadel- 
phia, Pennsylvania. 

BORDEN,  EDWARD  P.,  Retired,  421  Chestnut  Street,  Philadelphia,  Pennsylvania. 

BORGNER,  CYRUS,  Manufacturer  of  Fire  Brick  and  Clay  Retorts.  334  North  '33rd  Street, 
Philadelphia,  Pennsylvania. 

BORIE,  C.  L.,  JR.,  Architect.  139  South  zsth  Street,  Philadelphia,  Pennsylvania. 

BORTON,  GEORGE  W.,  President  and  General  Manager.  Pennsylvania  Crusher  Company. 
Stephen  Girard  Building,  Philadelphia,  Pennsylvania. 

BOSTWICK,  JOHN  VAUGHAN,  Roxborough.  Philadelphia.  Pennsylvania. 

BOURNE,  GEORGE  L.,  Vice  President.  Locomotive  Superheater  Company.  30  Church  Street. 
New  York.  New  York. 

BOWEN,  SAMUEL  BISPHAM,  Manufacturer.  4th  Street  and  Sedgley  Avenue.  Philadelphia, 
Pennsylvania. 

BOWER,  WILLIAM  HENRY,  Manufacturing  Chemist.' 2Qth  Street  and  Gray's  Ferry  Road. 

Philadelphia,  Pennsylvania. 

BRADBURY,  ROBERT  H..   Teacher   and    Chemist,    Southern    High    School.    Philadelphia. 
Pennsylvania. 

BRADLEY,  A.  J.,  Manufacturer.  loi  Beekman  Street.  New  York,  New  York. 

BRADLEY,  C.  S.,  Consulting  Engineer.  41  Park  Row,  New  York.  New  York. 

BRADLEY,  FRANCIS,  Engineer,   Mid  vale  Steel  Company.  P.  O.  Box   x6o6.  Philadelphia. 
Pennsylvania. 

BRAINERD,  JOHN  D.,  Manager.  P.  &  P.  Corbin  Company.  Philadelphia,  and  for  mail. 
Box  143.  Sharon  Hill,  Pennsylvania. 

BRASSINGTON,  JOHN  W.,  Mechanical  Engineer.  The  Pusey  and  Jones  Company,  and  for 
mail,  903  Van  Buren  Street,  Wilmington,  Delaware. 

BREED.  GEORGE,  Consulting  Engineer,  15x6  Commonwealth  Trust  Building,  Philadelphia. 
Pennsylvania. 

BRENDLINGER,  P.  F.,  Civil  Engineer  and  Contractor.  1009  Arcade  Building.  Philadelphia. 
Pennsylvania. 

BREWSTER,  FRANK  H.,  General  Superintendent.  United  States  Rubber  Reclaiming  Com- 
pany, and  for  mail,  180  Woodbndge  Avenue,  Brooklyn.  New  York. 

BRIESEN,  FRITZ  V.,  Lawyer.  25  Broad  Street,  New  York.  New  York. 

BRINLEY,  CHARLES  A.,  Manufacturer,  247  South  i6th  Street,  Philadelphia.  Pennsylvania. 

BRINTON,  RUSSELL  L.,  3408  Bryn  Mawr  Avenue.  West  Philadelphia.  Pennsylvania. 

BROCK,  JOHN  PENN,  Vice  President.  American  Iron  and  Steel  Manufacttiring  Company. 
Lebanon,  Pennsylvania. 

BROCK,  JOHN  W.,  SIX  Bullitt  Building.  Philadelphia.  Pennsylvania. 

BROMLEY,  JOSEPH  H.,  Manufacturer.  Chelten  and  Wissahickon  Avenues.  Philadelphia. 
Pennsylvania. 

BROWN,  AMOS  P.,  Professor  of  Mineralogy  and  Geology,  University  of  Pennsylvania,  and 
for  mail.  20. East  Penn  Street.  Germantown.  Philadelphia,  Pennsylvania. 

BROWN,  HENRY  I.,  Insurance.  435  Walnut  Street,  Philadelphia.  Pennsylvania. 

BROWN,  J.  STANFORD,  Consulting  Electrical  and  Efficiency  Engineer,  P.  O.  Box  38.  Black 
Hall,  Connecticut. 

BROWN,  JOHN  A..  JR.,  Room  205,  Real  Estate  Trust  Building,  Broad  and  Chestnut  Streets. 
Philadelphia,  Pennsylvania. 
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BROWN,  LUCrCTS  P.,  Chemist.  Bureau  of  Food  and  Drugs,  Department  of  Health.  139  Cen- 
ter Street.  New  York,  New  York. 

BROWN,  RICHARD  P.,  President,  Brown  Instrument  Company,  and  for  mail,  36x7  Powel- 
ton  Avenue,  Philadelphia,  Pennsylvania. 

BROWN,  T.  WISTAR,  235  Chestnut  Street.  Philadelphia.  Pennsylvania. 

BROWN,  W.  FINDLAT,  Attorney-at-Law,  807  Pennsylvania  Building,  Philadelphia,  Penn- 
sylvania. 

BROWNSTEIN,  BENJAMIN,  Mechanical  Engineer,  Ellwood  City,  Pennsylvania. 

BRUNEL,  ROGER  F.,  Associate  Professor  of  Chemistry,    Department  of  Chemistry,  Bryn 
Mawr  College.  Bryn  Mawr.  Pennsylvania. 

BRUNER,  FRANK  A.,  Drawing  Materials,  910  Filbert  Street,  Philadelphia.  Pennsylvania. 

BRUNKER,  ROBERT  J.,  Banker.  1000  Walnut  Street.  Philadelphia,  Pennsylvania. 

BRUSH,  CHARLES  F.,  481  The  Arcade.  Cleveland.  Ohio. 

BUCHANAN,  CHARLES  GORDON,  Mechanical  Engineer,  President,  C.  G.  Buchanan  Com- 
pany, 90  West  Street,  New  York,  New  York. 

BUCK,  H.  W.,  Consulting  Engineer.  49  Wall  Street,  New  York,  New  York. 

BUCKLEY,  EDWARD  S.,  JR.,  Treasurer.  Real  Estate  Trust  Company,  and  for  mail,  3039 
Sansom  Street.  Philadelphia,  Pennsylvania. 

BUDD,  A.  VAN  WYCK,  in  care  of  Mr.  John  E.  Pox.  Swarthmore.  Delaware  County.  Penn- 
sylvania. 

BUDD,  EDWARD  G.,   Machinist,   502  Westview   Street.  Germantown.  Philadelphia,  Penn- 
sylvania. 

BUMCKE,  DR.  C.  GEBHARDT,  Chief  Chemist.  P.  S.  Walton  Company.  Orthodox   Street 
and  Delaware  River,  Bridesburg,  Philadelphia,  Pennsylvania. 

BUNNELL,  STERLING  H.,  Consulting  Mechanical  Engineer.  90   West  Street,  New  York, 
New  York. 

BUNTING,  C.  M.,    Comptroller.  Pennsylvania  Railroad  Company,  507  Broad  Street  Station, 
Philadelphia,  Pennsylvania. 

BURCHARD,  A.  W.,    Mechanical  Engineer.  2Z  Front  Street.  Schenectady.  New  York. 

BUREAU,  E.  W.,     Bronze  Pounder.  23rd  and  Westmoreland  Streets,  Philadelphia,  Penn- 
sylvania. 

BURHORN,  EDWIN,  Engineer  and  Contractor.  938  Hudson  Street.  Hoboken.  New  Jersey. 

BURK,  ALFRED  E.,  Manufacturer.  925  North  Third  Street,  Philadelphia,  Pennsylvania. 

BURKE,  M.  D.,  Second  National  Bank  Building,  S.  B.  Cor.  9th  and  Main  Streets.  Cincinnati, 
Ohio. 

BURLEIGH.  J.  J..  Vice  President.  Public  Service  Corporation  of  New  Jersey,  and  for  mail, 
Mercnantville.  New  Jersey. 

BURLINGAME,  LUTHER  D.,   Industrial  Sui>erintendent,  Brown  and  Sharpe  Manufacturing 
Company.  Providence,  Khode  Island. 

BURNHAM,  GEORGE,  JR.,  Berwyn.  Chester  County,  Pennsylvania. 

BURNHAM,  WILLIAM,  Manufacturer.  Morris  Building.  Philadelphia.  Pennsylvania. 

BURPEE,  W.  ATLEE,  Seedman,  475  North  5th  Street.  Philadelphia.  Pennsylvania. 

BURROUGHS,  JOSEPH  H.,  Lawyer,  125  South  Fifth  Street.  Philadelphia.  Pennsylvania. 

BURSON,  HERBERT  A.,    Canadian   Crocker- Wheeler   Company,   St.   Catherines.   Ontario. 
Canada. 

BURTON,  THOMAS  L.,  Representative.  Westinghouse  Air  Brake  Company,  318  Westing- 
hotuie  Building,  Pittsburgh,  Pennsylvania. 

BUSH,  H.  M.,  Manufacturer's  Agent,  25  Arcade  Building,  Columbus,  Ohio. 

BUSH,  S.  P.,  Manufacturer.  The  Buckeye  Steel  Castings  Company,  Columbus.  Ohio. 

BUSSBR,  FRANK  S.,  Lawyer.  926  Land  Title  Building.  Philadelphia.  Pennsylvania. 

BUTLER,  CHARLES  N.,  Attorney-at-Law  and  Solicitor  of  Patents,  13 18  Land  Title  Building, 
Philadelphia,  Pennsylvania. 

BYRD,  JOHN,  Metal  Worker.  1422  Catherine  Street.  Philadelphia.  Pennsylvania. 

BYRNES,  FRANK,  Clerk.  535  Wesit  Montgomery  Avenue,  Philadelphia,  Pennsylvania. 

CABEEN,  MRS.  FRANCIS.  New  Britain,  Bucks  County.  Pennsylvania. 

CADWALADER,  GOUVERNEUR,  Manufacturer,  Port  Washington.  Pennsylvania. 

CAIRD,  JAMES  M.,  Chemist  and  Bacteriologist,  271  River  Street.  Troy.  New  York. 

CALDBR,  JOHN,  Consulting  Engineer,  25  Merriam  Street.  Lexington.  Massachusetts. 

CALDWELL,  DR.  E.  W.,  Physician.  480  Park  Avenue.  New  York.  New  York. 

CALKINS,  G.  H.,   Manager,   Genera]   Electric   Company.   Tenth  Floor.   Electric   Building, 
Bufialo.  New  York. 

CALVERT,  ELAROLD,  Electrical  Engineer,  zooo  Chestnut  Street.  Philadelphia,  Pennsylvania. 

CAMERON,  FRANK  K.,  Chemist,  Bureau  of  Soils.  U.  S.  Department  of  Agriculture.  Wash- 
ington, D.  C. 

CANBY,  WM.  W.,  Fruit  Grower,  Grants  Pass,  Oregon. 
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CAWTRLD,  FRBDERICK  A.,  Mining  Engineer,  Dover,  New  Jersey. 

CAPLES,  MARTIN  J.,  Vice  President.  Hocking  Valley  Railway  Company  and  Chesapeake 
and  Ohio  Railway  Company,  50  East  Broad  Street.  Columbus,  Ohio. 

CAPP,  JOHN  A.,  Mechanical  Engineer,  1332  Union  Street.  Schenectady,  New  York. 

CAPP,  S.  BUNKER,  Capitalist.  P.  O.  Box  3054,  Philadelphia.  Pennsylvania. 

CAPPS.  W.  L.,  Chief  Constructor.  U.  S.  N.,  Senior  Member  Broad  on  Hull  Changes.  412 
Post  Office  Building,  Philadelphia,  Pennsylvania. 

CAPSTAFF,  J.  A.,  New  York  Shipbuilding  Company,  Camden,  New  Jersey. 

CARNAHAN,  R.  B.,  JR.,  Metallurgist  and  Vice  President,  The  American  Rolling  Mill  Com- 
pany, 615  Curtis  Avenue,  Middletown,  Ohio. 

CARNEGIE,  ANDREW,  gist  Street  and  Fifth  Avenue.  New  York,  New  York. 

CARNELL,  WILLIAM  C,  Chemical  Director,  Harrison  Brothers  and  Company,  Incorporated, 
and  for  mail,  2136  North  Camac  Street,  Philadelphia,  Pennsylvania. 

CARPENTER,  R.  R.  M.,  Engineer,  du  Pont  Building,  Wilmington,  Delaware. 

CARR,  GEORGE  WENTWORTH,  Attomey-at-Law,  603  Bailey  Building.  Philadelphia. 
Pennsylvania. 

CARTER,  EDWABJ)  C,  Consulting  Engineer,  4x2  Greenwood  Boulevard,  Evanston,  Illinois. 

CARTER,  JOHN  E.,  Retired,  5356  Knox  Street,  Germantown,  Philadelphia,  Pennsylvania. 

CARTER,  WILLIAM  T.,  Long  House,  Bryn  Mawr,  Pennsylvania. 

CARTY.  JOHN  J.,  Chief  Engineer,  American  Telephone  and  Telegraph  Company,  is  Dey 
Street,  New  York,  New  York. 

CASSELMAN,  WILLIAM  S.,  Counsellor-at-Law.  Secretary  West  Jersey  Title  and  Guaranty 
Company,  and  for  mail,  3x7  Penn  Street,  Camden,  New  Jersey. 

CASTNER,  SAMUEL  J.,  Photographer,  17x9  Chestnut  Street,  Philadelphia,  Pennsylvania. 

CATHCART,  WM.  LEDYARD,  Consulting  Engineer.  Gwynedd  Valley,  Pennsylvania: 

CATLIN,  CHARLES  A.,  Chemist,  133  Hope  Street.  Providence.  Rhode  Island. 

CAVERLY,  ROBERT  B.,  Vice  President.  Hale  and  Kilbum  Company,  and  for  mail.  539 
Lincoln  Drive,  Germantown,  Philadelphia.  Pennsylvania. 

CHAFFEE,  J.  IRWIN,  Professor  of  Mathematics.  Kingsbridge.  New  York.  New  York. 

CHAMBERLAIN,  C.  E.,  Engineer,  641  West  Prairie  Avenue.  Decatur,  Illinois. 

CHAMBERS,  F.  T.,  Lawyer.  712  Walnut  Street,  Philadelphia,  Pennsylvania. 

CHAMBERS,  J.  HOWARD,  Chambers  Brothers  Company,  Founders  and  Machinists,  3839 
Powelton  Avenue,  Philadelphia.  Pennsylvania. 

CHANCE,  EDWIN  M.,  Consulting  Chemist  and  Engineer,  390  South  Main  Street,  Wilkes- 
Barre,  Pennsylvania. 

CHANCE,  G.  W.,  Architect,  3421  North  i8th  Street,  Philadelphia,  Pennsylvania. 

CHANDLER,  CHARLES  F.,  Emeritus  Professor  of  Chemistry.  Columbia  University.  New 
York,  New  York. 

CHANDLER,  T.  P.,  Architect,  249  South  i6th  Street,  Philadelphia.  Pennsylvania. 

CHARLTON,  RICHARD  C,  5017  Franklin  Street,  Prankford.  Philadelphia.  Pennsylvania. 

CHESTER,  FREDERICK  D.,  Treasurer  and  Manager,  Chester  Graphite  Company.  Chester 
Springs.  Pennsylvania. 

CHORPENING,  G.  B.,  Chief  Road  Commissioner.  State  of  West  Virginia,  Box  197,  Clarks- 
burg, West  Virginia. 

CHRISTIANSON,  A.,  Chief  Engineer,  Standard  Steel  Car  Company,  and  for  mail.  198  West 
Pearl  Street,  Butler,  Pennsylvania. 

CHRISTY,  DANIEL,  4927  Haverford  Avenue.  Philadelphia,  Pennsylvania. 

CHURCH,  ARTHUR  L.,  Manager,  Department  of  Repairs,  The  Baldwin  Locomotive  Works, 
500  North  Broad  Street.  Philadelphia,  Pennsylvania. 

CLAGHORN,  CLARENCE  R.,  President,  Durham  Colliery  Company,  Durham,  Washington. 

CLAMER,  FRANCIS  J.,  Retired.  Collegeville,  Pennsylvania. 

CLAMER,  GUILLIAM  H.,  Metallurgist  and  Chemist,  First  Vice  President  and  Secretary> 
The  Ajax  Metal  Company,  Prankford  Avenue  and  Richmond  Street,  Philadelphia, 
Pennsylvania. 

CLARK,  A.  WAYNE,  Chemist,  in  care  of  Johnson  and  Johnson,  New  Brunswick.  New  Jersey. 

CLARK,  BEAUVOIS,  Stenton  and  Abington  Avenues.  Chestnut  Hill,  Philadelphia,  Penn- 
sylvania. 

CLARK,  MISS  DARTHELA,  Stenton  and  Abington  Avenues,  Chestnut  Hill,  Philadelphia, 
Pennsylvania. 

CLARK,  EDWARD  B.,  Publisher,  1018  Munsey  Building.  Washington.  D.  C. 

CLARK,  E.  W.,  Banker,  321  Chestnut  Street,  Philadelphia.  Pennsylvania. 

CLARK,  F.  H.,  General  Superintendent  of  Motive  Power.  Baltimore  and  Ohio  Railroad  Com- 
pany, Baltimore,  Maryland. 

CLARK,  FRANK  SHAW,  Mechanical  Engineer,  Stone  and  Webster  Engineering  Corpora- 
tion, Z47  Milk  Street,  Boston,  Massachusetts. 
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CLARK,  GEORGE  THOMAS.  Librarian.  Stanford  University.  California. 

CLARK,  JOSEPH  S.,  Lawyer.  Highland  Avenue.  Chestnut  Hill,  Philadelphia.  Pennsylvania. 

CLARK,  THEOBALD  F.,  Stenton  and  Abington  Avenues.  Chestnut  Hill.  Philadelphia.  Penn- 
sylvania. 

CLARK,  WALTON,  Engineer.  Vice  President,  The  United  Gas  Improvement  Companjr,  and 
for  mail.  Stenton  and  Abington  Avenues,  Chestnut  Hill.  Philadelphia.  Pennsylvania. 

CLARK,  WALTON,  JR.,  Lawyer.  Stenton  and  Abington  Avenues.  Chestnut  Hill.  Philadelphia. 
Pennsylvania. 

CLEMENT,  F.  H.,  Contractor.  Land  Title  Building.  Philadelphia.  Pennsylvania. 

CLOTHIER,  ISAAC  H.,  Merchant.  Wynnewood.  Pennsylvania. 

CLOUD,  JOHN  W.,  Vice  President.  The  Westinghouse  Brake  Company.  Limited.  83  York 
Rc^d,  King's  Cross,  London.  N.  England. 

COCHRAN,   C.  B.,  Chemist.   State  Dairy  and   Food  Commission  514  South  High  Street. 
West  Chester.  Pennsylvania. 

COB,  W.  W.,  General  Manager.  Pocahontas  Coal  and  Coke  Company,  Roanoke.  Virginia. 

COES,  HAROLD  V.,  Mechanical  Engineer.  Vice  President  and  General  Manager,  The  Sentinel 
Mantifacturing  Company.  P.  O.  Box  37 1  New  Haven.  Connecticut. 

COjrjrin,  C.  A.,  Chairman  of  the  Board.  General  Electric  Company,  30  Church  Street.  New 
York.  New  York. 

COGSWELL,  WM.  B.,  Vice  President.  The  Solvay  Process  Company,  Syracuse.  New  York. 

COLBY,  ALBERT  LADD,  Consulting  Engineer,  447  Lehigh  Street.  South  Bethlehem,  Penn- 
sylvania. 

COLBY,  J.  ALLEN,  Inspecting  Engineer.  733  Witherspoon  Building,  Philadelphia.  Pennsyl- 
vania. 

COLE,  F.  J.,  Chief  Consulting  Engineer,  American  Locomotive  Company,  and  for  mail,  3 
Avon  Road,  Schenectady,  New  York. 

COLUNGWOOD^  J.  REED,  Buyer,  Pels  and  Company,  and  for  mail.  5x1  South  4X8t  Street, 
Philadelphia,  Pennsylvania. 

COLLINS,  CHARLES  RUSSELL,  Consulting  Engineer,  2x4  Hoge  Building.  Seattle,  Wash- 
ington. 

COLLINS,  D.  J.,  Sales  Agent.  The  United  Gas  Improvement  Company,  140X  Arch  Street, 
Philadelphia,  Pennsylvania. 

COLLINS,  HENRY  H.,  Manufacturer,  326  Columbia  Avenue,  Philadelphia.  Pennsylvania. 

COLLOM,  SAMUEL  H.,  President,  Pennsylvania  Flexible  Metallic  Tubing  Company.  73nd 
Street  and  Powers  Lane.  Philadelphia,  Pennsylvania. 

COLTON,  S.  W.,  JR.,  Retired  Banker.  Bryn  Mawr,  Pennsylvania. 

COLVIN,  FRED.  H.,  Mechanical  Engineer  and  Editor,  56  North  Maple  Avenue,  East  Orange, 

New  Jersey. 
COLVIN,  HENRY  F.,  Engineer,  3906  Fairmoixnt  Avenue,  Philadelphia,  Pennsylvania. 

COMEY,  ARTHUR  M.,  Director,  Eastern  Laboratory,  E.  I.  du  Pont  de  Nemours  Powder 
Company,  Drawer  424,  Chester,  Pennsylvania. 

CONA WAY,  JOHN  F.,  Secretary  and  Treasurer,  National  Umbrella  Frame  Company.  30th 
and  Thompson  Streets,  Philadelphia,  Pennsylvania. 

CONDICT,  G.  HERBERT,   Consulting   Mechanical   and   Electrical   Engineer,   922    Central 
Avenue,  Plainfield,  New  Jersey. 

CONNABLE,  FRANK  L.,  Vice  President,  E.  I.  du  Pont  de  Nemours  Powder  Company,  Wil- 
mington, Delaware. 

CONRADSON,  P.  H.,  Chief  Chemist.  Galena  Signal  Oil  Company,  Franklin.  Pennsylvania. 

CONVERSE,  WILLIAM  A.,  Chemical  Engineer.  2005  McCormick  Building.  Chicago,  Illinois. 

COOKE,  M.  L.,  Director.  Department  of  Public  Works.^16  City  Hall.  Philadelphia,  Penn- 
sylvania. 

COOLBAUGH,  RONALD  G.,  Mechanical  Engineer.  Joseph  Campbell  Company,  32   North 
Front  Street,  Camden,  New  Jersey. 

COOLEY^  MORTIMER  E.,  Dean.  Colleges  of  Engineering  and  Architecture.  University  of 
Michigan,  and  for  mail.  1402  Hill  Street.  Ann  Arbor,  Michigan. 

COOPER,  HENRY,  403  East  Valerio  Street,  Santa  Barbara,  California. 

COPPAGE,  BENJAMIN  DENVER,  Chief  Engineer,  The  Pusey  and  Jones  Company,  and  for 
oiail.  14  WiUard  Street,  Wilmington,  Delaware. 

COPPAGE,  G.  L.,  Assistant  Works  Manager,  The  Pusey  and  Jones  Company,  Wilmington, 
Delaware. 

CORNELIUS,  CLARENCE  E.,  Salesman,  222  West  Hortter  Street,  Germantown,  Philadelphia, 
Pennsylvania. 

CORNELIUS,  JOHN  C,  JR.,  Architect,  325  West  Tulpehocken  Street,  Germantown,  Phila- 
delphia, Pennsylvania. 

CORNELIUS,  JUSTICE  C,  Civil  Engineer,  405  Wister  Street.  Germantown,  Philadelphia. 
Pennsylvania. 

CORTHELL,  ELMER  L.,  Civil  Engineer,  North  Egremont,  Massachusetts. 
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COSTBLLO,  PBTER  E.,  Real  Estate  and  Contracting  Builder,  3500  Disston  Street,  Taconr. 
Philadelphia,  Penniylvania. 

COSTER,  EDWARD  L.,  Literary  Mechanical  Engineer,  Room  1440.  25  Broad  Street,  Nev 
York,  New  York. 

COTTRELL,  JAMES  W.,  Hosiery  Manufacturer.  Box  30a.  Hammonton,  New  Jersey. 

COWLES,  ALFRED  H.,  President,  Electric  Smelting  and  Aluminum  Company.  Scwareo. 
New  Jersey. 

COWPERTHWATT,  CHARLES  T.,  Insurance,  aia  South  4th  Street.  Philadelphia.  Pennsyl- 
vania. 

COS,  J.  D.,  President,  Cleveland  Twist  Drill  Company,  Cleveland.  Ohio. 

COX,  JOHN  LYMAN,  Mechanical  Engineer,  1235  Spruce  Street,  Philadelphia.  Pennsylvania. 

COS,  WALTER,  Manufacturer,  915  Pennsylvania  Building.  Philadelphia.  Pennsylvania. 

COXE,  ECKLEY  B.,  JR.,   1604   Locust  Street,   Philadelphia.   Pennsylvania,   and  for  mail. 
Drifton.  Pennsylvania. 

CRAMP,  THEODORE  W.,   Ship   Builder.   816   Commercial   Trust   Building.   Philadelphia, 

Pennsylvania.  , 

CRAMPTON,  DR.  GEORGE  S.,  Physician.  1700  Walnut  Street.  Philadelphia.  Pennsylvania. 

CREIGHTON,  H.  JERMAIN,  Assistant  Professor  of  Chemistry.  Swarthmore  CoUege.  Swartb- 
more.  Pennsylvania. 

CRESSON,  CALEB,  1706  Pine  Street,  Philadelphia.  Pennsylvania. 

CRISFDBLD,  J.  A.  P.,  Engineer,  1401  Arch  Street.  Philadelphia.  Pennsylvania. 

CROASDALB,  JOHN  P.,  Lawyer,  loxx  Chestnut  Street,  Philadelphia,  Pennsylvania. 

CROSMAN,  J.  HERON,  JR.,  General  Commercial  Superintendent,  The  Bell  Telephone  Com- 
pany of  Pennsylvania,  1330  Arch  Street,  Philadelphia.  Pennsylvania. 

CROWELL,  CALVIN  P.,  Machinist.  237  Bast  Main  Street,  Moorestown,  New  Jersey. 

CROWELL,  R.  HERBERT,  237  East  Main  Street,  Moorestown,  New  Jersey. 

CULLEN,  GEORGE  S.,  Insurance.  4504  Springfield  Avenue,  Philadelphia.  Pennsylvania. 

CURRAN,  G.  W.,  Secretary,  The  United  Gas  Improvement  Company,  Broad  and  Arch  Streets. 
Philadelphia.  Pennsylvania. 

CURTISS,  ELLIOTT,  Secretary  and  Treasurer.  The  United  States  Metallic  Packing  Company. 
439  North  Z3th  Street.  Philadelphia,  Pennsylvania. 

CUSHMAN.  ALLBRTON  S.,  Director.  Institute  of  Industrial  Research,  xgth  and  B  Streets, 
N.  W..  Washington.  D.  C. 

CUYLER,  THOMAS  DE  WITT,  Lawyer,  Arcade  Building.  Philadelphia,  Pennsylvania. 

DAILY,  FRANCIS  Z.,  Engineer,  isai  North  Z7th  Street,  Philadelphia,  Pennsylvania. 

DALE,  R.  BURDBTTE.  Assistant  Professor.  Engineering  Extension  Department.  Iowa  State 
College.  Station  A.  Ames.  Iowa. 

DALLETT,  W.  P.,  Mechanical  and  Hydraulic  Engineer  and  Contractor  for  Pumping  Machin- 
ery. 49  North  7th  Street.  Philadelphia.  Pennsylvania. 

DANNENBAUM,  HERMANN,  Manufacturer.  Vice  President.  National  Ammonia  Company. 
Prankford.  Philadelphia,  Pennsylvania. 

DASHIELL,  B.  J.,  JR.,  Consulting  Engineer,  Irvington.  Baltimore.  Maryland. 

DAVIDS,  R.  W.,   Consulting  Electrical   Engineer.   633   Land  Title  Building,   Philadeli>hia, 
Pennsylvania. 

DAVIDSON,  GEORGE  M.,  Chemist  and  Engineer  of  Tests,  C.  &  N.  W.  R.  R.  Company. 
Chicago,  lUihois. 

DAVIS,  CARLBTON  E.,  Civil  Engineer,  Chief,  Bureau  of  Water,  Room  79a.  City  Hall.  Phila- 
delphia, Pennsylvania. 

DAVIS,  CHARLES  HENRY,  South  Yarmouth.  Massachusetts. 

DAVIS,  ERNEST  H.,  Manager  Stcset  Railways  and  Light  Plants,  P.  O.  Box  434.  Williamsport. 
Pennsylvania. 

DAVIS.  JAMES  G.,  Superintendent.  The  United  Gas  Improvement  Company,  Broad  and 
Arch  Streets.  Philadelphia,  Pennsylvania. 

DAVIS.  WILLIAM  J.,  Treasurer,  McHatton  Foundry  Company,  1500  Washington  Avenue, 
Philadelphia,  Pennsylvania. 

DAVIS,  W.  W.,  District  Superintendent.  Semet-Solvay  Company.  Steelton,  Pennsylvania. 

DAWES,  JAMES  H.,  General  Superintendent,  American  Pipe  and  Construction  Company, 
xia  North  Broad  Street,  Philadelphia. 

DAY,  CHARLES,  Member  of  Firm,  Day  and  Zimmerman,  Engineers,  61  z  Chestnut  Street* 
Philadelphia,  Pennsylvania. 

DAY,  DAVID  T.,  Petroleum  Expert,  U.  S.  Geological  Survey,  Washington.  D.  C. 

DAY,  R.  H.,  Steel  Manufacturer.  4x9  North  and  Street.  Philadelphia.  Pennsylvania. 

DEANS,  JOHN  S.,  Chief  Engineer.  Phoenix  Bridge  Company,  Phoenixville,  Pennsylvania. 

DEEMER,  HENRY  M.,  Secretary,  The  Mid  vale  Steel  Company,  P.  O.  Box  x6o6,  Philadel- 
phia, Pennsylvania. 

DELANO,  FRED.  A.,  Receiver,  The  Wabash  Railroad  Company.  14x4  Transportation  Build- 
ing, Chicago,  Illinois. 
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DBLAinr,  PATRICK  B.,  Electrical  Engineer.  Nantucket.  Massachusetts. 

DESHER,  B.  W.,  Chemist,  134  South  54th  Street.  Philadelphia.  Pennsylvania. 

DESHON6,  HOWARD  T.,  Superintendent.  Morton.  Delaware  County,  Pennsylvania. 

DICK,  EVANS  R.,  Banker,  30  Broad  Street,  New  York.  New  York. 

DICKERSON,  EDWARD  If.,  Lawyer,  Z41  Broadway.  New  York.  New  York. 

DICKIE,  GEORGE  W.,  Consulting  Engineer  and  Naval  Architect,  24  California  Street,  San 
Francisco,  California. 

DIDIER,  PAUL,  Principal  Assistant  Engineer,  Baltimore  and  Ohio  Railroad  Company,  N.  S., 
Pittsburgh.  Pennsylvania. 

DIETZ,  GUSTAV,  Manufacturer.  Lincoln  Park,  Yonkers,  New  York. 

DILKS,  WALTER  H.,  Merchant  and  Manufacturer,  xioa  Chestnut  Street.  Philadelphia. 
Pennsylvania. 

D'INVILLIERS,  EDWARD  VINCENT,  Geologist  and  Mining  Engineer,  518  Walnut  Street. 
Philadelphia,  Pennsylvania. 

DISSTON,  WM.  D.,  Manufacturer.  Tacony,  Philadelphia,  Pennsylvania. 

DIVBN,  J.  M.,  Superintendent,  Water  Works,  47  State  Street,  Troy,  New  York. 

DIZON,  ROBERT  M.,  President.  Safety  Car  Heating  and  Lighting  Company,  2  Rector 
Street,  New  York,  New  York. 

DOANE,  SAMT7EL  EVERETT,  Chief  En^neer,  National  Lamp  Works  of  General  Electric 
Company,  Nela  Park,  Cleveland.  Ohio. 

DODGE,  JAMES  M.,  President  and  General  Manager.  The  J.  M.  Dodffe,  Company;  Chair- 
man of  the  Board  of  Directors.  Link-Belt  Company,  Nicetown,  Philadelphia,  Pennsyl- 
vania. 

DODGE,  KERN,  Consulting  Engineer.  Morris  Building,  Philadelphia.  Pennsylvania. 

DOHERTY,  HENRY  L.,  President,  Cities  Service  Company,  60  Wall  Street,  New  York.  New 
York. 

DOLAN,  THOMAS  J.,  3107  Walnut  Street,  Philadelphia.  Pennsylvania. 

DONAHOB,  JOHN  P.,  Coal  Operator,  Coulter  Building,  Greensburg,  Pennsylvania. 

DONALD,  JAMES,  Naval  Architect,  17  Victoria  Street,  London,  S.  W..  England. 

DONALD,  WILLIAM,  Chemist  and  Assayer,  Ridgefield  Park.  New  Jersey. 

DONNELLY,  WILLIAM  T.,  Consulting  Engineer,  17  Battery  Place.  New  Yorki  New  York. 

DORBMUS,  CHARLES  A.,  Consulting  Chemist,  55  West  53rd  Street,  New  York.  New  York. 

DORNER,  WILLIAM  P.,  asth  Ward  Gas  Works.  Richmond  and  Tioga  Streets.  Philadelphia, 
Pennsylvania. 

DORR,  JOHN  V.  N.,  Metallurgical  Engineer,  17  Battery  Place,  New  York,  New  York. 

DOUGLASS,  JAMES,  Railroad  President,  99  John  Street,  New  York.  New  York. 

DOUTUIRT,  WALSTEIN  P.,  Secretary,  The  United  Gas  Improvement  Company,  1401  Arch 
Street,  Philadelphia.  Pennsylvania. 

DOW,  ALEX.,  President.  The  Detroit  Edison  Company,  and  for  mail,  50  Garfield  Avenue, 
Detroit.  Michigan. 

DOW,  HERBERT  H.,  General  Manager,  The  Dow  Chemical  Company,  Midland,  Michigan. 

DOWNES,  FREDERICK  A.,  Fire  Insurance  Underwriter.  935  Chestnut  Street.  Philadelphia, 
Pennsylvania. 

DOTLE,  WILLIAM  J.,  Contractor  and  Builder,  1519  Sansom  Street,  Philadelphia,  Pennsyl- 
vania. 

DRBZEL,  JOHN  R.,  iia  Drexel  Building,  Philadelphia,  Pennsylvania. 

DRINKER,  HENRY  STURGIS,  President  of  Lehigh  University.  South  Bethlehem,  Pennsyl- 
vania. 

DUBOIS,  A^.  J.,  Professor  of  Civil  Engineering.  New  Haven,  Connecticut. 

DUBOIS,  MART  C,  1733  Pine  Street.  Philadelphia.  Pennsylvania. 

DUBOIS,  WILLIAM  L.,  Chairman  of  Board,  Philadelphia  Trust  Company,  4x5  Chestnut  Street, 
Philadelphia.  Pennsylvania. 

DUBOIS,  WILLIAM  P.,  Z733  Pine  Street,  Philadelphia,  Pennsylvania. 

DU  BOSQUE,  P.  L.,  Assistant  Engineer,  Floating  Equipment,  Pennsylvania  Station,  New 
York,  New  York. 

DUNCAN,  J.  S.,  Inventor,  901  West  Van  Buren  Street,  Chicago,  Illinois. 

DUNCAN,  LOUIS,  Consulting  Engineer,  50  Church  Street,  New  York.  New  York. 

DUNCAN,  THOMAS,  President,  Duncan  Electric  Manufacturing  Company,  Lafayette.  In- 
diana. 

DUNDORE,  CHARLES  R.,  8205  Seminole  Avenue.  Philadelphia.  Pennsylvania. 

DUNN,  GANO.  President.  J.  G.  White  Engineering  Corporation,  and  for  mail,  1x7  West  58th 
Street,  New  York,  New  York. 

DUPONT,  COLEMAN,  808  Broome  Street.  Wilmington,  Delaware. 

DUPONT,  HtBNBE,  Vice  President.  E.  I.  du  Pont  de  Nemours  Powder  Company.  Wilmington. 
Delaware. 
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VU  PONT,  PIERRE  S.,  President,  E.  I.  du  Pont  de  Nemours  Powder  Company,  Wilminstoa. 
Delaware. 

DURBAN,  THOMAS  E.,  General  Manager,  Erie  City  Iron  Works.  Erie,  Pennsylvania. 

DT7RYEA,  EPWIN,  JR.,  Civil  and  Consulting  Engineer.  13 14  Humboldt  Bank  Building.  Saa 
Francisco,  California. 

BARNSHAW,  WARNER  G.,  Harrison  Building.  Philadelphia.  Pennsylvania. 

BASTWICK,  J.  H.,  Retired,  The  Montevista.  63rd  and  Oxford  Streeto.  Philadelphia.  Pennsyl- 
vania. 

EATON,  JOHN  P.,  Bookkeeper.  Wm.  H.  Horstmann  Company,  5th  and  Cherry  Streets, 
Philadelphia,  Pennsylvania. 

EAVENSON,  HOWARD  IjU  Chief  Engineer.  United  States  Coal  and  Coke  Company,  Gary. 
McDowell  County.  West  Virginia. 

EBERLE,  E.  6.,  Editor,  Journal  American  Pharmaceutical  Association,  P.  O.  Box  1539,  Dallas, 
Texas. 

EBERT,  MORRIS,  Importer,  xxg  South  4th  Street.  Philadelphia.  Pennsylvania. 

ECKERT,  SAMUEL  B.,  Oil  Refiner.  3024  DeLancey  Street,  Philadelphia,  Pennsylvania. 

EDGAR,  C.  L.,  President  and  General  Manager,  Edison  Electric  Illuminating  Company,  70 
State  Street,  Boston.  Massachusetts. 

EDGERTON,  ARTHX7R  D.,  Gardiner,  Douglas  County.  Oregon. 

EDISON,  THOMAS  A.,  Inventor.  Orange.  New  Jersey. 

EDMONDS,  GEORGE  W.,  Coal  Dealer.  1543  North  33rd  Street.  Philadelphia.  Pennsylvania 

EDWARDS,  JOHN  R.,  Rear- Admiral  U.  S.  N..  Hope  Street.  Bristol.  Rhode  Island. 

EGLIN,  W.  C.  L.,  Second  Vice  President  and  Chief  Engineer.  Philadelphia  Electric  Company, 
zooo  Chestnut  Street,  Philadelphia,  Pennsylvania. 

EHRET,  CORNELIUS  D.,  Patent  Lawyer,  69 ix  Clearview  Street.  Mt.  Airy,  Philadelphia. 
Pennsylvania. 

EISENLOHR,  LOUIS  H.,  Cigar  Manufacturer,  940  Market  Street,  Philadelphia,  Pennsylvaria. 

ELDRED,  BYRON  E.,  President,  Commercial  Research  Company,  z8  East  41st  Street.  Kev 
York,  New  York. 

ELKINS,  GEORGE  W.,  1234  Land  Title  Building.  Philadelphia,  Pa. 

ELLIOTT,  AUGUSTUS  H.,  American  Brake  Shoe  and  Foundry  Company,  X335  Real  EsUte 
Trust  Building,  Philadelphia,  Pennsylvania. 

ELLIOTT,  EDWIN.  Foundry  Superintendent,  Six5  Pulaski  Avenue,  Germantown.  Philadel- 
phia, Pennsylvania. 

ELLIS,  CARLETON,  Industrial  Research  Chemist  and  Chemical  Engineer.  92  Greenwood 

Avenue.  Montclair.  New  Jersey. 
ELLIS,  EUILCOLM,  Mechanical  Engineer,  Superintendent,  Ellis  Adding- Typewriter  Company. 

338  Elizabeth  Avenue,  Newark,  New  Jersey. 

ELY,  THEODORE  N.,  Retired,  Bryn  Mawr,  Pennsylvania. 

EMERSON,  HARRINGTON,  Efficiency  Engineer.  30  Church  Street.  New  York.  New  York. 

EMERY,  ALBERT  H.,  Civil  and  Merchanical  Engineer,  Glenbrook,  Connecticut. 

ENGELHARD,  CHARLES,  Importer.  30  Church  Street.  New  York.  New  York. 

EPPELSHEIMER,  DANIEL,  JR.,  Chief  Engineer,  419  Broadway.  Middletown.  Ohio. 

ERHART,  WM.  H.,  Manufacturing  Chemist.  81  Maiden  Lane.  New  York.  New  York. 

EVANS.  OWEN  BROOKE,  Mechanical  Engineer.  The  United  Gas  Improvement  Company. 
Broad  and  Arch  Streets,  Philadelphia.  Pennsylvania. 

EVANS,  POWELL,  5x7  Arch  Street.  Philadelphia.  Pennsylvania. 

EVELAND,  F.  WINSOR,  Automobiles,  6307  Sherwood  Road,  Philadelphia,  Pennsylvania. 

EVELAND,  SAMUEL  S.,  Mechanical  Engineer  and  Manufacturer,  1023  South  46th  Street, 

Philadelphia,  Pennsylvania. 
EYANSON,  J.  EDWARD,  216  Friends  Avenue,  Camden,  New  Jersey. 

EYNON,  THOMAS  M.,  President.  Eynon-Bvans  Manufacturing  Company.  15th  and  Clear- 
field Streets,  Philadelphia,  Pennsylvania. 

FAHRIG,  ERNST,  Mining  Engineer,  207  South  Metropolitan  Avenue,  Atlantic  City,  New 
Jersey. 

FAIRCHILD,  S.  E.,  JR.,  Civil  and  Mining  Engineer,  Land  Title  Building.  Philadelphia* 
Pennsylvania. 

FALKBNAU,  ARTHUR,  Industrial  Engineer.  91  x  Park  Avenue.  New  York.  New  York. 

FARNUM,  WILLIAM  C,  Mechanical  Engineer,  3  Central  Street,  Winchendon,  Massachusetts. 

FARRAND,  DUDLEY,  Vice  President  and  General  Manager,  Public  Service  Electric  Company. 
759  Broad  Street.  Newark,  New  Jersey. 

FAUGHT,  DR.  L.  ASHLEY,  Dentist,  1430  Spruce  Street,  Philadelphia.  Pennsylvania. 

FEARON,  CHARLES,  Banker.  333  Chestnut  Street.  Philadelphia.  Pennsylvania. 

FBBIGER,  MRS.  C.  C,  3421  Powelton  Avenue.  Philadelphia,  Pennsylvania. 

FELDMANN,  M.  B.,  Vice  President  and  Chief  Engineer,  American  Gas  and  Electric  Com- 
pany. 30  Church  Street.  New  York.  New  York. 
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FELLOWS,  B.  R.,  Manager,  The  Fellows  Gear  Shaper  Company,  Springfield,  Vermont. 

PELS,  MAURICE,  4305  Spruce  Street.  Philadelphia,  Pennsylvania. 

PELS,  SAMUEL  S.,  39th  and  Walnut  Streets.  Philadelphia.  Pennsylvania. 

FELTON,  EDGAR  CONWAT,  President.  Pennsylvania  Steel  Company,  and  for  mail.  Haver- 
ford,  Pennsylvania. 

FELTON,  JOHN  G.,  Engineer.  Charleston  Consolidated  Railway  and  Lighting  Company. 
Charleston.  South  Carolina. 

FELTON,  SAMUEL  M.,  President,  Chicago  Great  Western  Railroad  Company,  iiai  Peoples 
Gas  Building,  Chicago,  Illinois. 

FENTON,  J.  H.,  Hat  Manufactxirer,  407  North  and  Street,  Philadelphia.  Pennsylvania. 

FERGUSON,  LOUIS  A.,  Electrical  Encnneer  and  Vice  President.  Commonwealth  Edison  Com- 
pany, and  for  mail,  1401  Davis  Street.  Evanston,  Illinois. 

FERGUSON,  WALTER  B.,  418  West  Chelten  Avenue.  Germantown,  Philadelphia,  Pennsyl- 
vania. 

FERNALD,  ROBERT  HEYWOOD,  Whitney  Professor  of  Dynamical  Engineering,  Mechanical 
Engineering  Department,  University  of  Pennsylvania,  Philadelphia,  Pennsylvania. 

FIRMAN,  LEO  D.,  Assistant  Chief,  Electrical  Bureau  of  Philadelphia,  and  for  mail,  5903 
Carpenter  Street,  Philadelphia,  Pennsylvania. 

FERMSTONB,  FRANK,  Blast  Furnace  Manager.  Baston,  Pennsylvania. 

FIRTH,  WILLIAM  B.,  Safety  Engineer.  P.  O.  Box  1606,  Philadelphia.  Pennsylvania. 

FISH,  CHARLES  H.,  Consulting  Engineer,  P.  O.  Box  i593.  Boston.  Massachusetts. 

FISHER,  B.  C,  Vice  President  and  General  Manager,  The  Wilkes  Boiler  Company,  and  for 
mail.  308  North  Jefferson  Avenue,  Saginaw,  Michigan. 

FISHER,  THOMAS,  General  Manager,  Berwind-White  Coal  Mining  Company.  Commercial 
Trust  Building.  Pennsylvania. 

FITTS,  JAMBS  LOGAN,  Mechanical  Engineer.  Warren  Webster  and  Company,  Point  and 
Pearl  Streets,  Camden,  New  Jersey. 

FITZGERALD,  FRANCIS  A.  J..  Consulting  Engineer,  in  care  of  Fitzgerald  Laboratories, 
Incori>orated.  Niagara  Falls.  New  York. 

FLANAGAN,  CHARLES  L.,  Postmaster.  Riverton,  New  Jersey. 

FLANAGAN,  LOUIS  A.,  Riverton.  New  Jersey. 

FLANDERS,  L.  H.,  Mechanical  Engineer.  Electric  Storage  Battery  Company,  Philadelphia, 
Pennsylvania. 

FLANDBRS,  RALPH  B.,  Manager,  Jones  and  Lamson  Machine  Company,  and  for  mail,  41 
Pleasant  Street,  Springfield,  Vermont. 

FLEISHBR,  B.  W.,  Manufacturer,  2301  Green  Street.  Philadelphia.  Pennsylvania. 

FOERSTBRLING.  HANS  H.,   Chemist.   Second   Vice   President.    Roessler   and   Hasslacher 
Chemical  Company,  380  High  Street.  Perth  Amboy,  New  Jersey. 

FOOTE,  ARTHUR  DB  WINT,  Civil  Engineer.  North  Star  Mines,  Grass  Valley,  California. 

FORBES,  GBORGB,  Electrical   Engineer,   No.  zi  Little  College  Street.  Westminster.  S.  W.. 
London.  England. 

FORD,  BRUCE,  Fourth  Vice  President.  Electric  Storage  Battery  Company,  and  for  mail.  35 
Summitt  Street.  Chestnut  Hill.  Philadelphia.  Pennsylvania. 

FORD,  FRANK  R.,  Engineer.  Z15  Broadway.  New  York,  New  York. 

FORREST,  CHARLES  N.,  Chemical  Engineer,  Maurer,  New  Jersey. 

FORSTALL,  WALTON.  Gas  Engineer,  The  United  Gas  Improvement  Company,  1401  Arch 
Street.  Philadelphia,  Pennsylvania. 

FORSTER,  WM.  H.,  Merchant,  1323  North  Franklin  Street,  Philadelphia,  Pennsylvania. 

FOSTER,  CHARLES  E.,  Lawyer  and  Mechanical  Expert.  908  G  Street,  N.  W.,  Washington 
D.  C. 

FOWLER,  FRANCIS. 

FRALET,  JOSEPH  C,  Lawyer.  x8z5  Land  Title  Building,  Philadelphia,  Pennsylvania. 

FRANKLIN,  BENJAMIN,  Civil  and  Consulting  Engineer,  906  Crozer  Building,  Philadelphia, 
Pennsylvania. 

FRANKLIN,  WILLIAM  S.,  Professor  of  Physics,  South  Bethlehem,  Pennsylvania. 

FRAZER,  PBRSIFOR,  JR.,  Shipbuilder,  928  Spruce  Street,  Philadelphia.  Pennsylvania. 

FRAZIER,  GEORGE  H.,  Banker,  Box  1630,  Philadelphia.  Pennsylvania. 

FRAZIER^  WILLIAM  W.,   Farmer,   Rydal.   Pennsylvania,   and  for  mail.   Drexel   Building, 
Philadelphia.  Pennsylvania. 

FRAZIER,  W.  W.,  JR.,  Sugar  Refiner.  Lock  Box  1630.  Philadelphia.  Pennsylvania. 

FREBMAN,  HAROLD  A.,  Retired,  St.  Davids.  Pennsylvania. 

FREEMAN,  J.  STUART,  Patent  Attorney.  1437  Chestnut  Street.  Philadelphia.  Pennsylvania. 

FRENCH,  HOWARD  B.,  Manufacturer.  4x0  Callowhill  Street.  Philadelphia.  Pennsylvania. 

FRETiS,  B.  S.,  Manufacturer,  in  care  of  The  Light  Manufacturing  and  Foundry  Company, 
Pottstown.  Pennsylvania. 
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FRUTCHBY,  CHARLES,  Superintendent,  Ingersoll-Rand  Company,  Phillipsburir,  New  Jersey. 

FRT»  ANN  W.,  6433  Jefferson  Street,  Germantown,  Philadelphia,  Pennsylvania. 

FRTBR,  GEORGE  G.,  Mechanical  Engineer,  203  Onondaga  Avenue.  Ssrracuse.  New  York 

FUGUBT,  HOWARD,  axa  Bullitt  Building,  Philadelphia,  Pennsylvania. 

FULLER,  ALLEN  J.,  General  Superintendent,  Bureau  of  Water,  and  for  mail.  3406  Baiisg 
Street,  Philadelphia,  Pennsylvania. 

FULLER,  GEORGE  W.,  Consulting  Engineer,  170  Broadway,  New  York.  New  York. 

FULLERTON,  SPENCER,  Mechanical  Engineer  and  Machinist.  204  South  43nd  Street.  PIuIa- 
delphia,  Pennsylvania. 

FULMOR,  J.  H.,  Master  Mechanic,  Pennsylvania  Railroad  Company,  Pottsville.  Pennsyl- 
vania. 

FULWEH^ER,  W.  H.,  Engineer.  1706  North  Broad  Street,  Philadelphia,  Pennsylvania. 

FUNK,  N.  E.,  Electrical  Engineer,  5x13  Kingsessing  Avenue,  Philadelphia,  Pennsylvania. 

FURNESS,  HORACE  HOWARD,  JR.,  Writer.  70  z  Stephen  Girard   Building,  Philadelphia. 

Pennsylvania. 
FURNESS,  RADCLYFFE,  Engineer  of  Research,  P.  O.  Box  x6o6,  Philadelphia.  Pennsylvania. 
GALVIN,  C.  B.,  Civil  Engineer.  Comwall-on-Hudson,  New  York. 

GARDNER,  HENRT  A.,  Chemical  Engineer.  Assistant  Director,  The  Institute  of  Industrial 
Research,  Washington,  D.  C. 

GARRELS,  W.  L.,  Consulting  Engineer,  4531  West  Pine  Boulevard.  St.  Louis.  Missouri. 

GARRISON,  F.  LYNWOOD,  Mining  Engineer,  1019  Clinton  Street,  Philadelphia.  Pennsyl- 
vania. 

GARTLEY,  WM.  H.,  Engineer  of  Gas  Manufacture,  The  United  Gas  Improvement  Company. 
X40X  Arch  Street.  Philadelphia,  Pennsylvania. 

GAWTHROP,  CHAS.  S.,  Manufacturer  of  Railway  Cars,  Wilmington,  Delaware. 

GAYLEY,  JAMES,  Iron  and  Steel  Operations,  71  Broadway,  New  York.  New  York. 

GAZZAM,  JOSEPH  M.,  Lawyer.  Retired.  3400  Powelton  Avenue,  Philadelphia.  Pennsylvania. 

GEIBR,  FREDERICK  A.,  President,  The  Cincinnati  Milling  Machine  Company,  Oakley, 
Cincinnati,  Ohio. 

GEIST,  C.  H.,  Land  Title  Building,  Philadelphia,  Pennsylvania. 

GERHARD,  WM.  PAUL,  Consulting  Engineer,  Room  30x7.  30  East  43nd  Street.  New  York. 

New  York. 
GEST,  ALEXANDER  P.,  Civil  Engineer,  306  West  State  Street.  Trenton.  New  Jersey. 

GEST,  WILLIAM  P.,  Vice  President.  Fidelity  Trust  Company.  335  Chestnut  Street,  Philadel- 
phia, Pennsylvania. 

GFROERER,  ALBERT  H.,  Electrical  Engineer,  C.  W.  Hunt  Company,  Box  14s.  West  Nev 
Brighton.  New  York. 

GHERARDI,  BANCROFT,  Electrical  Engineer.  American  Telephone  and  Telegraph  Com- 
pany, xs  Dey  Street.  New  York,  New  York. 

GIBBONS,  JOSEPH  E.,  Laboratory  Assistant,  X53S  Glenwood  Avenue,  Philadelphia,  Penn- 
sylvania. 

GIBBS,  A.  E.,  Chemist,  Pennsylvania  Salt  Manufacturing  Company,  Greenwich  Point,  Phila- 
delphia, Pensylvania. 

GIBBS,  ALFRED  W.,  Chief  Mechanical  Engineer.  Pennsylvania  Railroad  Company.  Broad 
Street  Station,  Philadelphia,  Pennsylvania. 

GIBBS,  E.  L.,  Inspector,  Interstate  Commerce  Commission,  and  for  mail,  603  King  Street. 
Jacksonville,  Florida. 

GIBBS,  WEBB  L.,  Lubricating  Engineer,  7734  Bond  Boulevard.  Chicago.  Illinois. 

GIBSON.  J.  J.,  Westinghouse  Electric  and  Manufacturing  Company.  East  Pittsburgh.  Penn- 
sylvania. 

GILBRETH,  FRANK  B.,  Consulting  Engineer,  77  Brown  Street,  Providence,  Rhode  Island. 

GILLMOR,  LIEUT.  R.  E.,  Electrical  Engineer,  Sperry  Gyroscope  Company,  New  York.  New 
York,  and  for  mail,  si  Victoria  Street.  London,  England. 

GILPIN,  FRANCIS  H.,  Gas  Engineer.  310Z  Passyunk  Avenue.  Philadelphia,  Pennsylvania. 

GITTELSON,  FRANK,  Soloist.  Violin  Virtuoso,  xox7  Spruce  Street.  Philadelphia.Pennsylvania. 

GLOVER,  HENRY,  Manufacturer,  6445  Emlen  Street,  Germantown.  Philadelphia.  Pennsyl- 
vania. 

GOBRECHT-DARRACH,  CHARLES,  Consulting  Engineer,  5835  W^iUows  Avenue,  Philadel- 
phia. Pennsylvania. 

GODFREY,  LINCOLN,  Merchant,  348  Bourse  Building,  Philadelphia.  Pennsylvania. 

GOLDSCHMIDT,  HANS,  in  care  of  Th.  Goldschmidt,  Essen-Ruhr,  Germany. 

GOLDSCHMIDT,  V.,  Professor,  Heidelberg  University,  and  for  mail,  Gaisberg  Strasse  9. 
Heidelberg,  Germany. 

GOLDSMITH,  EDWARD,  Retired  Chemist,  658  North  loth  Street,  Philadelphia,  Pennsyl- 
vania. 
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GOLDSMITH,  BDWIN  M.,    Manufacturer,    Friedberger-Aaron  Manufacturing    Company, 
Logan  Station,  Philadelpliia,  Pennsylvania. 

GOODSPBED,  ARTHUR  WHrLIS,  Professor  of  Physics.  University  of  Pennsylvania,  Phila- 
delphia, Penneylvania. 

GOULD,  NORMAN  J.,  President,  The  Gould  Manufacturing  Company,  Seneca  Palls.  New 
York. 

GRAHAM,  JOHN,  JR.,  Architect,  32  Summitt  Street.  Chestnut  Hill,  Philadelphia.  Penn- 
sylvania. 

GRAHAM,  W.  M.,  Bookkeeper,  24th  and  Vine  Streets,  Philadelphia,  Pennsylvania. 

GRANBERT,  J.  H.,  Civil  Engineer,  Z48  West  zzth  Street,.  New  York.  New  York. 

GRBBLB,  EDWIN,  JR.,  1708  Chestnut  Street.  Philadelphia.  Pennsylvania. 

GREEN,  GEORGE  ROSS,   Philadelphia  Electric   Company.   1000   Chestnut  Street,   Phila- 
delphia. Pennsylvania. 

GREENE,  ARTHUR  M.,  JR.,  Professor  of  Mechanical  Engineering,  Rensselaer  Polytechnic 
Institute,  and  for  mail,  Sunnyslope,  Spring  Avenue.  Troy,  New  York. 

GREENE,  WM.  H.,  z6th  and  Arch  Streets,  Philadelphia,  Pennsylvania. 

GREENWOOD,  RICHARD,    Acting    Superintendent,    zaxa    Allengrove    Street,    Prankford, 
Philadelphia,  Pennsylvania. 

GREENWOOD,  TALMA  TEMPLE,  Experimental  Engineer,  Bast  Templeton,  Massachusetts. 

GREINER,  J.  E.,  Fidelity  Building,  Baltimore,  Maryland. 

GREUL,  W.  HERMAN,  Mechanical  Engineer,  zzth  Avenue  and  36th  Street,  New  York,  New 
York. 

GREVEMETBR,  GEORGE  A.,  122  South  Z3th  Street.  Philadelphia,  Pennsylvania. 

GRIBBBLL,  JOHN,  Gas  Meter  Manufacturer,  15 Z3  Race  Street,  Philadelphia,  Pennsylvania. 

GRIBBELL,  WAKEMAN  GRIFFIN,  Manufacturer  of  Gas  Meters,  X5Z3  Race  Street,  Phila- 
delphia, Pennsylvania. 

GKIFFIN,  MARTIN  L.,  Chief  Chemist,  Oxford  Paper  Company,  Rumford,  Maine. 

GRIFFITH,  WILLIAM,  Mining  Engineer  and  Geologist,  Coal  Exchange  Building,  Scranton, 
Pennsylvania. 

GBISCOM,  RODMAN  E.,  Banker,  33 z  Land  Title  Building,  Philadelphia.  Pennsylvania. 

GRISSINGER,  BLWOOD,  Consulting  Engineer,  293  Lexington  Avenue.  Buffalo.  New  York. 

GUBELMAN,  FREDERICK  J.,  President,  The  Regina  Company.  47  West  34th  Street.  New 
York,  New  York. 

GUDEMAN,  EDWARD,  Consulting  Scientific  Expert,  903  Postal  Telegraph  Building.  Chicago, 
IlUnois. 

GUTEKUNST,  FREDERICK,  Photographer,  7Z3  Arch  Street.  Philadelphia.  Pennsylvania. 

GUTHRIE,  BAYARD,  Superintendent.  Crucible  Steel  Company  of  America,  35th  Street  and 
A.  V.  R.  R..  Pittsburgh,  Pennsylvania. 

HADFIELD,  SIR  ROBERT  A.,  F.  R.  S.,  23  Carlton  House  Terrace,  London.  S.  W.,  England. 

HAINES,  CASPAR  WISTAR,  Civil  Engineer,  6026  Main  Street,  Germantown.  Philadelphia. 
Pennsylvania. 

HAINES,  REUBEN,  Retired,  Haines  Street  East  of  Chew,  Germantown.  Philadelphia,  Pennsyl- 
vania. 

HAINES,  ROBERT  B.,  JR.,  Manufacturer  of  Rolling  Mill  Gauges  and  Haines'  Automatic 
Micrometer,  Z56  West  School  Lane,  Germantown,  Philadelphia,  Pennsylvania. 

HAINES,  WILLIAM  A.,  Manufacturer  of  Fancy  Leather  Goods,  1712  Green  Street.  Phila- 
ddphia.  Pennsylvania. 

HAINES,  WILLIAM  J.,  Real  Estate,  zozz  Chestnut  Street,  Philadelphia,  Pennsylvania. 

HALBERSTADT,  BAIRD,  Geologist,  Morris  Building,  Pottsville,  Pennsylvania. 

HALDEMAN,  HORACE  L.,  .President,  Pulaski  Iron  Company,  1008  Real  Estate  Trust  Build- 
ing. Philadelphia,  Pennsylvania. 

HALE,  HENRY  S.,  zsxo  North  Broad  Street.  Philadelphia.  Pennsylvania. 

HALL,  CLARENCE  A.,  Chemical  Engineer,  X67  West  Durham  Street,  Mt.  Airy.  Philadelphia, 
Pennsylvania. 

HALL,  GEORGE  R. 

HALL,  R.  T.,  Rear  Admiral,  U.  S..  N.,  Inspector  of  Machinery,  Wm.  Cramp  and  Sons  Ship  and 
Engine  Building  Company,  Philadelphia,  Pennsylvania. 

HALLOWBLL,  J.  WALLACE,  Fruit,  Z13  South  Broad  Street.  Philadelphia.  Pennsylvania. 

HALSEY,  WILLIAM  B.,  Electrical  Engineer,  Locust  and  Stewart  Streets.  St.  Albans,  Long 
Island,  New  York. 

HAMMER,  EDWIN  W.,  (;onsulting  Engineer,  55  John  Street.  New  York,  New  York. 

HAMMER,  WILLIAM  J.,  Consulting  Electrical  Engineer.  153  West  46th  Street,  New  York. 
New  York. 

HAND,  JOHN  L.,  Nautical  Instruments,  224  Walnut  Street.  Philadelphia.  Pennsylvania. 

HANTHORN,  JOSEPH  R.,  Mechanical  Engineer.  4135  Girard  Avenue,  Philadelphia.  Penn- 
sylvania. 
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HARDING,  WILLIAM  H.,    Cement    Manufacturer,    Mechanical    and    Electrical    Engineer, 
1733  Land  Title  Building,  Philadelphia,  Pennsylvania. 

HARRIS,  C.  M.,  Master  Mechanic,  Washington  Terminal  Company,  Washington,  D.  C. 

HARRIS,  FRANKLIN  M.,  Brick  Mason.  Parkside  Apartments.  40th  Street  and  Girard  Avenne. 
Philadelphia.  Pennsylvania. 

HARRIS,  JOHN  McARTHXTR,  Architect,  Drexel  Building.  Philadelphia.  Pennsylvania. 

HARRISON,  ALFRED  C,  Retired  Sugar  Refiner,  660  Drexel  Building.  Philadelphia.  Peoih 
sylvania. 

HARRISON,  CHARLES  CUSTIS,  Retired.  400  Chestnut  Street.  Philadelphia.  Pennsylvania. 

HARRISON,  6BOROE  L.,  Retired,  1704  Locust  Street.  Philadelphia.  Pennsylvania. 

HARRISON,  J.  KBARSLBY  M.,  Investigating  Engineer  for  Banking  Houses.  127  Township 
Line,  Jenldntown,  Pennsylvania. 

HARRISON,  MITCHELL,  Financier,  zi28-i6th  Street.  Washington.  D.  C. 

HARRISON,  THOMAS  SKELTON,  Retired  Chemical  Manufacturer,  in  care  of  Penn  Na- 
tional Bank,  700  Market  Street,  Philadelphia.  Pennsylvania. 

HARRISON,  WILLIAM  W.,  Merchant,  1x9  North  xxth  Street.  Philadelphia.  Pennsylvania. 

HART,  EDWARD,  Professor  of  Chemistry.  Lafayette  College,  Easton,  Pennsylvania. 

HARTLEY,  HENRY  J.,  Mechanical  Engineer,  1624  Oxford  Street.  Philadelphia.  Pennsylvania. 

HARTNE88,  TAMES,  President,   Tones  and  Lanuon  Machine  Company,  and  for  mail.  30 
Orchard  Street,  Springfield,  Vermont. 

HARTSHORNE,  JOSEPH,  Consulting  Metallurgical  Engineer,  524  High  Street.  Pottstowa, 
Pennsylvania. 

HARTUNG,  ADOLPH,  Paper  Merchant,  506  Race  Street.  Philadelphia.  Pennsylvania. 

HASCHBIA,  FRED.  T.,  Watchmaker.  Tiffany  and  Company.  37th  Street  and  Fifth  Avenue,  and 
for  mail.  129  West  69th  Street,  New  York,  New  York. 

HASSLACHER.  JACOB,  President.  Roessler  and  Hasslacher  Chemical  Company,  zoo  William 
Street,  ^Jew  York.  New  York. 

HASTINGS,  R.  C.  M.,  Inventor.  The  International  Telephone  Company.  Columbus  Savings 
and  Trust  Building.  Columbus,  Ohio. 

HATHAWAY,  H.  Kl.,  Consulting  Engineer.  5027  Schuyler  Street.  Germantown.  Philadelphia. 
Pennsylvania. 

HATTON,  T.  CHALKLEY,   Chief  Engineer,   Sewage   Commission,    City   Hall,    Milvaakee, 
Wisconsin. 

HAUPT,  LEWIS  M.,  Consulting  Engineer.  Cynwyd.  Pennsylvania. 

HAWKINS,  J.  DAWSON,  Chemist.  Colorado  Springs.  Colorado. 

HAYES,  S.  L.,  Chemist,  zoo  North  2nd  Street,  Millville,  New  Jersey. 

HAYWARD,  NATHAN.  Engineer,  The  Bell  Telephone  Company  of  Pennsylvania,  1230  Arch 
Street,  Philadelphia,  Pennsylvania. 

HAZARD,  ROWLAND  G.,  Manufacturer,  Peace  Dale.  Rhode  Island. 

HAZEN,  ALLEN,  Consulting  Civil  Engineer.  42nd  Street  Building,  New  York,  New  York. 

HEILPRIN,  WILLIAM  A.,  Manufacturer,  Z429  North  21st  Street,  Philadelphia,  Pennsylvania. 

HEITMANN,  EDWARD,    Electrical    Engineer,    Canadian    Crocker- Wheeler    Company,  St. 
Catherines,  Ontario. 

HELME,  WILLIAM  E.,  Manufacturer,  Z339  Cherry  Street,  Philadelphia,  Pennsylvania. 

HENDERSON,  GEORGE  R.,  Consulting  Engineer,  500  North  Broad  Street.  Philadelphia. 
Pennsylvania. 

HENDERSON,  LIGHTNER,  Civil  Engineer,  15x5  Monroe  Building,  Chicago,  Illinois. 

HEPBX7RN,  JOSEPH  SAMUEL,  Biological  Chemist,  U.  S.  Food  Research  Laboratory,  i833 
Chestnut  Street,  Philadelphia,  Pennsylvania. 

HERING,  CARL,  Consulting  Electrical  Engineer.  9:9  Chestnut  Street.  Philadelphia.  Penn- 
sylvania. 
BERING,  RUDOLPH,  Consulting  Hydraulic  and  Sanitary  Engineer.  Broadway-Maiden  Lane 

Building,  Z70  Broadway,  New  York,  New  York. 
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LONGSTRETH,  CHARLES,  President.  The  United  States  Metallic  Packing  Company,  437 
North  X3th  Street.  Philadelphia.  Pennsylvania. 

LONGSTRETH,  EDWARD  T.,  Manufacturer,  6805  North  zith  Street.  Philadelphia,  Penn- 
sylvania. 

LORIMBR,  JOHN  H.,  Machinist,  Lawrence  and  Ontario  Streets,  Philadelphia,  Pennsylvania. 
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LOSS,  HBNItlK  VON  Z.»  Coasulting  Engineer.  100 1  North  American  Building.  Philadelphia. 
Pennsylvania. 

LOYEJOT,  J.  R.,  Vice  President.  General  Electric  Comx>any.  Schenectady.  New  York. 

LOVBKIN,  LUTHBR  D.,  Chief  Engineer.  New  York  Shipbuilding  Company,  Camden,  New 
Jersey,  and  for  mail,  Overbrook.  Philadelphia.  Pennsylvania. 

LOTD.  SARAH  A.  C,  1206  Filbert  Street,  Philadelphia.  Pennsylvania. 

LUCAS.  A.  F.»  Mining  Engineer,  3300  Wyoming  Ave.,  Washington.  D.  C. 

LIJCKB,  CHARLES  EDWARD,  Professor  of  Mechanical  Engineering.  Columbia  University, 
New  York,  New  York. 

LUM,  D.  W.,  Special  Engineer,  Southern  Railway,  ZO24  Munsey  Building,  Washington,  D.  C. 

LUPTON,  EDWARD,  Manufacturer  of  Sheet  Metal,  Allegheny  Avenue  and  Tulip  Street, 
Philadelphia,  Pennsylvania. 

LUTTIES,  OTTO,  546  Fifth  Avenue,  New  York.  New  York. 

LYMAN,  BENJAMIN  SMITH,  Mining  Engineer,  708  Locust  Street,  Philadelphia.  Pennsyl- 
vania. 

McAllister,  JOHN  F.,  Cibbsboro,  New  Jersey. 

McBRIDE,  THOMAS  C,  Sales  Manager.  International  Steam  Pump  Company,  15x6  North 
American  Building.  Philadelphia,  Pennsylvania. 

McCaffrey,  EDWARD  v..  File  Manufacturer,  5th  and  Berks  Streets,  Philadelphia.  Penn- 
sylvania. 

McCaffrey,  HUGH,  Manufacturer,  171X  North  4th  Street,  PhiladeljAia,  Pennsylvania. 

McCAHAN,  W.  J.,  Sugar  Refiner,  Front  and  Chestnut  Streets,  Philadelphia,  Pennsylvania. 

McCALL,  GEORGE,  Engineer,  izo6  Spruce  Street,  Philadelphia,  Pennsylvania. 

McCALL,  JOSEPH  B.,  President.  The  Philadelphia  Electric  Company,  zooo  Chestnut  Street. 
Pmladelphia.  Pennsylvania. 

McCOLLOM,  THOMAS  C,  Civil  Engineer.  U.  S.  Navy,  Retired,  4606  Springfield  Avenue^ 
Philadelphia,  Pennsylvania. 

McCONNELL,  FRANKLIN  P.,  100  South  4th  Street,  Darby,  Pennsylvania. 

McCONNELL,  JACOB  Y.,  Mechanical  Engineer,  zoo  South  4th  Street,  Darby,  Pennsylvania. 

McDonald,  hunter,  chief  Engineer,  N.  C.  &  St.  L.  Ry.,  zza  Tenth  Avenue.  N.,  Nash- 
ville. Tennessee. 

McFADDEN,  GEORGE  H.,  Merchant,  z8th  and  Spruce  Streets.  Philadelphia,  Pennsylvania. 

McGOWAN.  J.,  JR.,  Chief  Chemist,  Joseph  Campbell  Company,  and  for  mail.  Box  287,  Cam- 
den. New  Jersey. 

McILHBNNY,  JOHN,  Manufacturer.  Z339  Cherry  Street.  Philadelphia.  Pennsylvania. 

MdLVAIN,  J.  GIBSON,  Lumber  Merchant.  East  Downingtown,  Pennsylvania. 

McILVAINE.  A.  ROBINSON,   Drug   Importer  and    Manufacturer,    Z500   Hamilton   Street, 
Philadelphia.  Pennsylvania. 

McKAIG,  W.  WALLACE,  Mechanical  Engineer,  Cumberland,  Maryland. 

McBXE,  GEORGE  M.,  Manufacturer.  20  St.  James  Street.  Quebec.  P.  0*i  Canada. 

McKEB,  LLEWELYN  T.,  Coal  Shipper.  547  Pelham  Road.  Mt.  Airy,  Philadelphia.  Pennsyl- 
vania. 

McSINNBY,  R.  C,  Manager,  Niles-Bement>Pond  Company,  zzz  Broadway,  New  York,  New 
York. 

McLEAN,  WILLIAM  L.,  Publisher.  The  Evening  Bulletin.  207  Bulletin  Building.  City  Hall 
Square.  Philadelphia.  Pennsylvania. 


»AAUi>A^,  CHARLES  W..  Sui>erintendent  of  Surface,  Goldfield  Consolidated  Mines  Com- 
pany. Goldfield.  Nevada,  and  for  mail.  z226-47th  Avenue.  San  Francisco.  California. 

McMILLIN,  EMERSON,  Banker,  Parmer.  Engineer.  "Darlington."  Wahwah.  New  Jersey. 

McMURRAY^  WILLIAM  H.,  Landscape  Gardener.  Z502  Master  Street.  Philadelphia.  Penn- 
sylvania. 

McNICHOL,  JAMES  P.,  Contractor.  222  West  Logan  Square,  Philadelphia,  Pennsylvania. 

McVEY,  JOHN  JOSEPH,  Publisher.  Bookseller  and  Importer,  Z229  Arch  Street.  Philadel- 
phia. Pennsylvania. 

MACBETH,  NORMAN,  Illuminating  Engineer.  275  West  7zst  Street.  New  York.  New  York. 

MACHOLD.  CHARLES  E.,  Mechanical  Engineer  and  Contractor.  Z020  Stephen  Girard  Build- 
ing, Philadelphia,  Pennsylvania. 

MACKEN2nE,  K.  G.,  Consulting  Chemist.  The  Texas  Company.  Bayonne.  New  Jersey. 

MACLEAN,  GEORGE,  President,  Ives  Inventions.  Candler  Building.  New  York.  New  York. 

MACLEAN,  MALCOM  R.,  in  care  of  American  Steel  Foundries  Company.  Pittsburgh.  Penn- 
sylvania. 

MACVBAGH,  WAYNE,  Bryn  Mawr,  Pennsylvania. 

MADEIRA,  PERCY  C,  Coal  Operator,  North  American  Building.  Philadelphia.  Pennsylvania. 

MAILLOUX,  C.  O.,  Consulting  Engineer.  322  West  82nd  Street,  New  York.  New  York. 

MAINSS,  EUGENE  L.,  Chief  Chemist  and  Superintendent.  R.  J.  Strasenburgh  Company, 
195  Exchange  Street,  Rochester,  New  York. 


Il8  YEAR  BOOK  OF 

MAITLAND,  HAROLD,  Oil  Chemist.  Sun  Company.  Marcus  Hook.  Pennsylvania. 

MALLINCKItODT,  E.,  JR.,  Chemist.  Mallinckrodt  Chemical  Works.  St.  Louis.  Missouri. 

MANNING,  CHARLES  HENRY,  Chief  Engineer.  U.  S.  Navy.  Retired,  1838  Elm  Street.  Man- 
chester, New  Hampshire. 

MANNINO,  JOSEPH  T.,  37th  and  Reed  Streets,  Philadelphia.  Pennsylvania. 

MANWARINO,  ALBERT  H.,    Electrical    Engineer.    Philadelphia   Electric    Company.    1000 
Chestnut  Street.  Philadelphia,  Pennsylvania. 

MARKLE,  A.,  Mine  Operator,  Hazleton,  Pennsylvania. 

MARKLE,  JOHN,  Mechanical  Engineer,  Coal  Operator,  Jeddo.  Pennsylvania. 

MAROT,  RUSHTON,  Paint  Manufacturer.  212-16  Race  Street.  Philadelphia,  Pennsylvania. 

MARSDEN,  MARK  W.,  Inventor,  Logan  Station.  Philadelphia,  Penrntylvania. 

MARSHALL,  THOMAS  H.,  Carpenter  and  Builder.  413  Locust  Street,  Philadelphia.  Penn- 
sylvania. 

MARSHALL,  W.  H.,  Comptroller,  The  United  Gas  Improvement  Company,  140X  Arch  Street. 
Philadelphia.  Pennsylvania. 

MARTIN,  T.  COMMERFORD,  Secretary,  National  Electric  Light  Association,  29  West  39th 
Street,  New  York,  New  York. 

MASLAND,  CHARLES  WM.,  Manufacturer.  3240  Amber  Street.  Philadelphia.  Pennsylvania. 

MASON,  CHARLES  T.,   Engineer.   President,   Sumter  Electrical   Company,   Sumter.  Sooth 
Carolina. 

MASON,  SIDNEY,  President,  Welsbach  Company.  Gloucester  City,  New  Jersey. 

MASON,  W.  P.,  Professor  of  Chemistry,  Rensselaer  Polj'technic  Institute,  Troy,  New  York. 

MASSEY,  PARKE  D.,  Pasto.  Colombia,  South  America. 

MASSEY,  WILLIAM  MAUL,  Attorney,  1328  Chestnut  Street,  Philadelphia.  Pennsylvania. 

MASTERS,  FRANK  M.,  Chief  Inspector.  Modjeski  and  Angier,  9  North  Front  Street,  Harris- 
burg,  Peni^sylvania. 

MATTHEWS,  C.  L.,  503  Carpenter  Street,  Germantown,  Philadelphia,  Pennsylvania. 

MATTHEWS,  W.  G.,  Retired,  P.  O.  Box  1492,  Jacksonville.  Florida. 

MAURY,  AUSTIN  G..  Oil  Dealer.  N.  E.  Cor.  3rd  and  Walnut  Streets.  Philadelphia.  Penn- 
sylvania. 

MAYER,  NELSON  B.,  Merchant,  Hotel  Marie  Antoinette.  Broadway  and  67th  Street.  New 
York.  New  York. 

MEEKER,  G.  H.,  Professor  of  Chemistry,  Medico-Chirurgical.  College,  Philadelphia.  Penn- 
sylvania. 

MEIRS,  RICHARD  WALN,  Retired.  1524  Chestnut  Street.  Philadelphia,  Pennsylvania. 

MELLOR,  ALFRED,  Manufacturing  Chemist.  152  West  Walnut  Lane.  Germantown.  Phila- 
delphia. Pennsylvania. 

MELLOR,  NORBIAN,  Manufacturer.  Wayne  Junction.  Philadelphia,  Pennsylvania. 

MELLUISH,  JAMES  G.,  Civil  Engineer.  222-223  Unity  Building,  Bloomington.  Illinois. 

MELODY,  MICHAEL,  Bailey  Building,  Philadelphia.  Pennsylvania. 

MENDENHALL,  T.  C,  Retired.  Emeritus  Professor  of  Physics,  Ohio  State  University,  and 
for  mail,  Ravenna.  Ohio. 

MERRICK,  JAMES  HARTLEY,  Roxborough.  Philadelphia.  Pennsylvania. 

MERRICK,  J.  v.,  Roxborough.  Philadelphia.  Pennsylvania. 

MERRIMAN,  THADDEUS,  Department  Engineer,  Board  of  Water  Supply,  City  of  New  York 
Municipal  Building,  New  York,  New  York. 

MERRITT,  JAMES  S.,  Mechanical  Engineer,  Abington,  Pennsylvania. 

MERSHON,  RALPH  D.,  Consulting  Engineer.  80  Maiden  Lane.  New  York.  New  York. 

MERZ,  CHARLES  H.,  Consulting  Engineer.  32  Victoria  Street.  London.  S.  W..  England. 

MERZ,  EUGENE,  Manufacturer,  in  care  of  The  Heller  and  Merz  Company.  Hamburg  Place. 
Newark,  New  Jersey. 

MESSNER,  CHARLES  W.,  Electrical  Contractor.  3704  North  Broad  Street.  Philadelphia. 

Pennsylvania. 

METZ,  HERMAN  A.,  Manufacturer  and  Importer  of  Chemicals  and  Dyestuffs.  122  Hudson 
Street,  New  York,  New  York. 

MIDDLETON,  ALBERT  C,  149  East  Main  Street,  Moorestown.  New  Jersey. 

MILES,  J.  WALTER,  Electrical  Engineer.  Irwin,  Pennsylvania. 

MILLAR,  R.  A.,   District   Manager.   Westinghouse  Electric  and  Manufacturing    Compasf, 
Widener  Building.  Philadelphia.  Pennsylvania. 

MILLER,  ADOLPH  W.,  Wholesale  Drugs,  400  North  3rd  Street,  Philadelphia.  Pennsi^vania. 

MILLER,  ANGUS  K.,  Assistant  Electrical  Engineer,  Brooklyn  Rapid  Transit  Company,  8s 
Clinton  Street,  Brooklyn,  New  York. 

MILLER,  CASPAR  W.,  Physician.  Wallingford.  Pennsylvania. 

MILLER,  FRED.  J.,  Factory  Manager.  Center  Bridge.  Pennsylvania. 

MILLER,  MARSHALL,  Chemical  Engineer.  911  North  8th  Street.  Philadelphia.  Pennsylvania. 
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MTT.LRR,  SIMON,  Textile  Manufacturer.  90X  North  i6th  Street.  Philadelphia.  Pennsylvania. 

MILLBRt  W.  LASH,  Professor  of  Physical  Chemistry,  University  of  Toronto,  and  for  mail, 
50  St.  Alban  Street,  Toronto.  Canada. 

MILLS,  GBORGB  M.,  President,  Thomas  Mills  and  Brothers.  Incorporated.  1301   North 
8th  Street,  Philadelphia.  Pennsylvania. 

MILNE,  DAVID,  Manufacturer.  School  House  Lane.  Germantown,  Philadelphia.  Pennsylvania. 

MILNER,  B.  B.,  Engineer  of  Motive  Power.  New  York  Central  Railroad  Company.  Grand 
Central  Station.  New  York,  New  York. 

MINER,  HARLAN  S.,  Chief  Chemist,  Welsbach  Light  Company.  Gloucester.  New  Jersey. 

MISSNER,  GEORGE,  JR.,  Farmer.  2x0  Osborne  Street,  Wissahickon,  Philadelphia.  Pennsyl- 
vania. 

MITCHELL,  HENRY  P.,  Glazed  Kid  Manufacturer.  36th  and  Reed  Streets.  Philadelphia* 
Pennsylvania. 

MITCHELL,  W.  K.,  President.  W.  K.  Mitchell  and  Company.   Incorporated.  Steam  Engi- 
neers and  Contractors.  39th  and  Ellsworth  Streets,  Philadelphia,  Pennsylvania. 

MITTEN,  T.  E.,  Chairman  of  Executive  Committee.  Philadelphia  Rapid  Transit  Company.. 
12x6  Bellevue-Stratford  Hotel.  Philadelphia,  Pennsylvania. 

MIXER,  CHARLES  A.,  Engineer.  Rumford  Palls  Power  Company,  Rumford,  Maine. 

MODJESBX  RALPH,  Consulting  Engineer,  220  South  Michigan  Avenue,  Chicago.  Illinois. 

MOORE,  ALFRED,  Attomey-at-Law,  6x8  North  American  Building,  Philadelphia,  Pennsyl- 
vania. 

MOORE,  HORACE  E.,  Superintendent,  6429  Jefferson  Street,  Germantown,  Philadelphia, 
Pennsylvania. 

MOORE,  M.  G.,  Mining  Engineer,  Moorland,  Johnstown,  Pennsylvania. 

MOORE,  Wn<LIAM  E.,  Vice  President  and  General  Manager,  West  Penn  Traction  Com' 
pany.  2x9  North  Dillindge  Street,  Pittsburgh,  Pennsylvania. 

MOORE,  WALTER  T.,  Foreign  Freight  Agent,  550  Bourse  Building,  Philadelphia.  Pennsyl- 
vania. 

MORAN,  ROBERT,  Retired.  Rosario,  San  Juan  County,  Washington. 

MORGAN,  MARSHALL  S.,  Street  Railways,  The  U.  G.  I.  Building,  Broad  and  Arch  Streets. 
Philadelphia,  Pennsylvania. 

MORGAN,  RANDAL,  Vice  President.  The  United  Gas  Improvement  Company,  X40X   Arch 
Street.  Philadelphia,  Pennsylvania. 

MORLEY,  EDWARD  WILLIAMS,    Emeritus    Professor    of    Chemistry.    Western    Reserve 
University,  and  for  mail.  West  Hartford,  Connecticut. 

MORRSLL,  EDWARD,  Attorney-at-Law.  Morris  Building,  Philadelphia.  Pennsylvania. 

MORRIS,  EFFINGHAM  B.,  Lawyer.  Girard  Trust  Company.  Philadelphia,  Pexmsylvania. 

MORSE,  WILLARD  S.,  Executive  Officer.  American  Smelting  and  Refining  Company,  X20 
Broadway,  New  York,  New  York. 

MORWITZ,  JOSEPH,  The  Gladstone,  xxth  and  Pine  Streets,  Philadelphia,  Pennsylvania. 

MOWLDS,  THOBiAS  D.,  Lawyer,  xooi  Chestnut  Street,  Philadelphia,  Pennsylvania. 

MOYER,  J.  A.,  Professor  of  Mechanical  Engineering  and  Director  of  Engineering  Extension 
Division.  Pennsylvania  State  College,  State  College,  Pennsylvania. 

MOYN,  WILLIAM,  JR.,  Superintendent,  1x5  Chestnut  Street,  Philadelphia.  Pennsylvania. 

MULLER,  EDWARD  ALBERT,  Vice  President  and  Secretary,  The  King  Machine  Tool  Com- 
pany, and  for  mail,  839  Mitchell  Avenue,  Avondale,  Cincinnati,  Ohio. 

MUNROB,  CHARLES  W.,  R.  C.  S..  Room  4x8,  Custom  House.  San  Francisco,  California. 

MURDOCK,  JOSEPH  B.,  Rear  Admiral  U.  S.  N.,  Retired.  Danbury.  New  Hampshire. 

MURPHY,  PETER  H.,  Manufacturer,  722  Prick  Building.  Pittsburgh,  Pennsylvania. 

MURRAY,  B.  L.,  Chemist,  Merck  and  Company,  Rahway,  New  Jersey. 

MURRAY,  J.  F.,  Assistant  to  Chief  Engineer,  Pennsylvania  Railroad  Company,  607  Bioad 
Street  Station,  Philadelphia,  Pennsylvania. 

MURRAY,  THOMAS  E.,  Consulting  Electrical  Engineer,  X24  East  xsth  Street,  New  York, 
New  York. 

MURRAY,  WM.  S.,  Consulting  Engineer,  McHenry  and  Murray,  X29  Church  Street,  New 
Haven,  Connecticut. 

NEILER,  SAMUEL  G.,  Consulting  Electrical  and  Mechanical  Engineer,  Manhattan  Building, 
43 X  South  Dearborn  Street,  Chicago,  Illinois. 

NELL,  PHILIP,  Dental  Instrument  Manufacturer.  S.  S.  White  Dental  Manufacturing  Com- 
pany, and  for  mail,  36x9  North  Marshall  Street,  Philadelphia,  Pennsylvania. 

NETHBRY,  JOHN  B.,  Retired.  3333   North  Broad  Street,  Philadelphia,  Pennsylvania. 

NETTLETON,  W.  A.,  Retired,  Ballston  Lake,  New  York. 

NEWBOLD,  CLEMENT  B.,  Banker,  51  x  Chestnut  Street.  Philadelphia,  Pennsylvania. 

NEWBURY,  F.  D.,  Electrical  Engineer,  Westinghouse  Electric  and  Manufacturing  Company, 
East  Pittsburgh,  Pennsylvania. 
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NEWHALL,  GEORGB  M.,  Designer  and  Engineering  Expert,  Morris  Building,  Philadelphia. 
Pennsylvania. 

NICE,  EUGEIVE  E.,  Mantifacturer,  a68-74  South  snd  Street.  Philadelphia.  Pennsylvania. 

NICHOLS,  CARROLL  B.,  Asssistant  Secretary.  Westmoreland  Coal  Company.  224  South 
3rd  Street.  Philadelphia,  Pennsylvania. 

NICHOLS,  WM.  H.,  Chairman  of  Board  of  Directors.  General  Chemical  Company,  as  Broad 
Street,  New  York,  New  York. 

NICHOLSON.  COLEMAN  L.,  President.  Chesapeake  and  Delaware  Canal  Company,  and 
for  mail,  117  Argyle  Road,  Ardmore,  Pennsylvania. 

NOBLE,  H.  S.,  Assistant  Road  Foreman  of  Engines,  Renovo,  Pennsylvania. 

NORMAN,  BRADFORD,  Parmer,  Newport,  Rhode  Island. 

NORMAN,  REGINALD,  Parmer,  Melville  P.  O.,  Newport,  Rhode  Island. 

NORRIS,  CHARLES.  Aldine  Hotel.  PhiUdelphia,  Pennsylvania. 

NORRIS,  GEO.  L..  Tool  Expert,  aaa  West  and  Street,  Wilmington.  Delaware. 

NORRIS,  ISAAC,  Doctor  of  Medicine.  Bryn  Mawr,  Pennsylvania. 

NORRIS,  WILLIAM  H.,  Mechanical  Engineer.  3622  Chestnut  Street,  Philadelphia,  Penn- 
sylvania. 

NORTHRUP,  EDWIN  FITCH,  Research  Physicist.  Palmer  Physical  Laboratory.  Princeton, 
New  Jersey. 

NORWOOD,  GUY  E.,  Assistant  Secretary,  The  B.  P.  Goodrich  Company,  Akron.  Ohio. 

NOWELL,  JOHN  C,  General  Manager.  The  Pacific  Telephone  and  Telegraph  Company, 
a  10  rost  Street.  San  Francisco.  California. 

OATLEY,  HENRY  B.,  Chief  Engineer,  Locomotive  Superheater  Company.  30  Church  Street. 
New  York,  New  York. 

OBERLY,  ALBERT  D.,  Civil  Engineer,  Scottdale,  Pennsylvania. 

O'BRIEN,  JOSEPH  J.,  Inventor,  Patent  Attorney.  ai5  McGill  Building,  Washington.  D.  C. 

OLSEN,  TINIUS,  Mechanical  Engineer,  St.  Francis  Hotel.  San  Francisco.  California. 

O'NEILL,  EDMOND,  Professor  of  Chemistry,  University  of  California.  Berkeley,  California. 

ORROK,  GEORGE  A.,  Mechanical  Engineer.  New  York  Edison  Company,  15th  Street  and 
Irving  Place.  New  York.  New  York,  and  for  mail,  Lee,  Massachusetts. 

ORUM,  MORRIS  L.,  Manufacturer  of  Wood  Working  Machinery,  1320  North  X9th  Street, 
Philadelphia,  Pennsylvania. 

OSBORN,  FRANCIS  C,  President  and  Manager.  F.  C.  Osbom  Company,  45  East  Fort 
Street,  Detroit,  Michigan. 

OSBORNE,  L.  A..  Vice  President.  Westinghouse  Electric  and  Manufacturing  Company.  165 
Broadway.  New  York.  New  York. 

OTIS,  SPENCER,  Manufacturer,  Railway  Exchange  Building,  Chicago,  Illinois.. 

OTT,  G.  F.,  Coppersmith,  a  13  Button  wood  Street.  Philadelphia.  Pennsylvania. 

OUTERBRIDGE,  ALEXANDER  E.,  JR.,  Metallurgist.  x6oo  Hamilton  Street.  Philadelphia. 

Pennsylvania. 
OWEN,  BARTRAM  ASHMEAD,  Civil  Engineer.  411  Pine  Street.  Philadelphia.  Pennsylvania. 

PALMER,  T.  CHALKLEY,  Manufacturing  Chemist,  in  care  of  American  Dyewood  Company. 
Chester.  Pennsylvania. 

PALMER,  WALTER,  Engineer.  American  Dyewood  Company,  and  for  mail.  lao  Bast  33rd 
Street.  Chester.  Pennsylvania 

PARDEE,  CALVIN,  Coal  Operator.  447  Drexel  Building.  Philadelphia.  Pennsylvania. 

PARKER,  JOHN  C.,  General  Manager.  Parker  Boiler  Company,  xoo6  Pexmsylvania  Building. 
Philadelphia.  Pennsylvania. 

PARR,  S.  W.,  Professor  of  Applied  Chemistry,  No.  107  Chemistry  Building,  Urbana,  Illinois. 

PARSONS,  GEORGE  WELLMAN,  Consulting  Engineer,  Pennsylvania  Steel  Company,  and 

for  mail,  4th  and  Spruce  Streets.  Steelton,  Pennsylvania. 
PATTERSON,  FRANCIS  D.,  Physician.  3500  Grays  Ferry  Road.  Philadelphia.  Pennsylvania. 

PATTERSON,  J.  EDWARD,  Secretary,  A.  H.  Thomas  Company.  a30  South  7th  Street,  Phila- 
delphia. Pennsylvania. 

PATTERSON.  WISTAR  E..  The  Electric  Storage  Battery  Company.  19th  Street  and  Alle- 
gheny Avenue.  Philadelphia,  Pennsylvania. 

PATTON,  WILLIAM  A.,  Assistant  to  President,  Pennsylvania  Railroad  Company.  Broad 
Street  Station.  Philadelphia,  Pennsylvania. 

PAUL,  HENRY  N.,  JR.,  Lawyer,  x8xs  Land  Title  Building.  Philadelphia,  Pennsylvania. 

PAUL,  LAWRENCE  T.,  Consulting  Engineer,  Villa  Nova.  Pennsylvania. 

PAWLETT,  LOUIS  M.,  Executive  Engineer,  77 x  Myrtle  Avenue.  Bridgeport,  Connecticut. 

PEACOCK,  S.,  Chemists'  Supplies.  591  x  Washington  Avenue.  Philadelphia.  Pennsylvania. 

PEARSON,  FREDERICK  J.,  Technical  Engineer.  3741  West  63rd  Place.  Lawn  Sution, 
Chicago.  Illinois. 

PEARSON,  JOSEPH  T.,  Box  Manufacturer,  1825  Boston  Avenue,  Philadelphia,  Penn«yl- 
vania. 
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PSARSON,  JOSHUA  A.,  Purchasing  Affent.  The  United  Gas  Improvement  Company,  140! 
Arch  Street,  Philadelphia,  Pennsylvania. 

PBMBBRTON,  HENRY  RAWLB,  xoo8  Clinton  Street,  Philadelphia.  Pennsylvania. 

PBNDBR,  HAROLD,  Professor  of  Electrical  Engineering,  University  of  Pennsylvania,  Phila- 
delphia, Pennsylvania. 

PENIVIE,  JOHN  C,  Lawyer.  35  Nassau  Street.  New  York.  New  York. 

PBlfNOCK,  B.  E.,  Merchant,  403  Bourse  Building.  Philadelphia,  Pennsylvania. 

PBlfNOCK,  GEORGE  L.,  Florist,  165  West  Essex  Avenue.  Lansdowne,  Pennsylvania. 

PENROSE,  CHARLES,  Electrical  Engineer,  xooo  Chestnut  Street,  Philadelphia,  Pennsylvania. 

PENROSE,  R.  A.  F.,  JR.,  Geologist,  460  Bullitt  Building,  Philadelphia.  Pennsylvania. 

PERKINS,  ROWAN  PENROSE,   Mechanical  Engineer,   5x3   Hale  Building,    Philadelphia, 
Pennsylvania. 

PEROT,  T.  MORRIS,  JR.,   Manufacturer  of   Malt,  808  Lafayette  Building.  Philadelphia, 
Pennsylvania. 

PBRROT,  EMILE  G.,  Architect  and  Engineer,  N.  W.  Cor.  X7th  and  Arch  Streets.  Philadel- 
phia. Pennsylvania. 

PERRY,  EDWARD,  Clothier,  x6th  and  Chestnut  Streets,  Philadelphia,  Pennsylvania. 

PERRY.  ROBERT  SWAIN.  President,  Harrison  Brothers  and  Company,  3500  Grays    Ferry 
Road.  Philadelphia,  Pennsylvania. 

PFATISCHER,  MATHIAS,  Electrical  Engineer.  3x4  East  3rd  Avenue.  Roselle.  New  Jersey. 

PHUJJSR,  GEORGE,  2x17  Spruce  Street,  Philadelphia,  Pennsylvania. 

PICOLET,  LUCIEN  E.,  Consulting  Engineer,  Box  4,  Bala.  Pennsylvania. 

PIERCE,  G.  A.,  Electrical  Engineer.  Wm.  Cramp  &  Sons  Ship  and  Engine  Building  Company, 
Beach  and  Ball  Streets.  Philadelphia.  Pennsylvania. 

PINKERTON,  THOBiAS  C,  Chemist.  The  Chemical  Laboratories.  Incorporated.  N.  W.  Cor. 
13th  and  Sansom  Streets,  Philadelphia,  Pennsylvania. 

PITMAN,  JOHN,   Brigadier  General  U.  S.  A.,  Retired.  167  Berkeley  Avenue,  Orange.  New 
Jersey. 

PLACK,  W.  L.,  Architect  and  Structural  Engineer,  xao8  Chestnut  Street,  Philadelphia,  Penn- 
sylvania. 

POLLARD,  COLLINGWpOD,  Yam  Merchant.  Cheapside,  Bradford,  England. 

POPE,  RALPH  WAINWRIGHT,    Honorary    Secretary,    American    Institute   of    Electrical 
Engineers,  and  for  mail,  570  Cherry  Street,  Elizabeth,  New  Jersey. 

PORTER,  J.  BENTON,  Electrical  Engineer,  General  Electric  Company,  Witherspoon  Build- 
ing, Philadelphia,  Pennsylvania. 

POSTLBTHWAITE,  C.  E.,  Manager  of  Sales,  Central  District,  Pressed  Steel  Car  Company, 
P.  O.  Box  53.  Pittsburgh,  Pennsylvania. 

POTTS,  WILLIAM  M.,  Civil  Engineer,  Wyebrooke,  Chester  County,  Pennsylvania. 

PRSNDERGAST,  A.  P.,  Superintendent  of  Machinery,  Texas  and  Pacific  Railway,  Marshall, 
Texas. 

PRICE,  MAX  CHARLES,  Architect,  Atlantic  Highlands,  New  Jersey. 

PRICE,  MORTON  MOORE,  Sales  Agent.  The  Babcock  and  Wilcox  Company,  xoxo  North 
American  Building,  Philadelphia.  Pennsylvania. 

PUGH,  MARSHALL  R.,  Civil  Engineer.  731  Witherspoon   Building.  Philadelphia,  Pennsyl- 
vania. * 

QUIMBY,   HENRY  H.,  Consulting  Structural  Engineer,  3920  Giiard  Avenue,  Philadelphia, 
Pennsylvania. 

RADFORD,  ROBERT,  Manufacturer,  x  103  Morris  Building,  Philadelphia,  Pennsylvania. 

RAS,  JOHN,  Chief  Draughtsman,  The  Tabor  Manufacturing  Company,  and  for  mail,  4945 
Larchwood  Avenue  Philadelphia,  Pennsylvania. 

RAMBORGER,  WM.  K.,  Treasurer  and  Secretary,  Western  Saving  Fund,  and  for  mail,  13x5 
Arch  Street,  Philadelphia,  Pennsylvania. 

RAMSDEN,  JOHN  T.,  Mechanical  Engineer,   191  x   North  17th  Street,  Philadelphia.  Penn- 
sylvania. 

RANDOLPH,  ISHAM,  Consulting  Civil  Engineer.  1827  Continental  and  Commercial  National 
Bank  Building,  208  South  La  Salle  Street,  Chicago,  Illinois. 

RAPP,  ISAIAH  MARCH,  Professor  of  Physics,  Phoenixville,  R.  D.  No.  3.  Pennsylvania. 

RAU,  ALBERT  G..  Dean  and  Professor  of  Mathematics,  Moravian  College,  and  for  mail,  63 
East  Broad  Street,  Bethlehem,  Pennsylvania. 

RAUTENSTRAUCH,  WALTER,  Professor  of  Mechanical  Engineering,  Columbia  University, 

New  York,  New  York. 
RAYMOND,  WARD,  Mechanical  Engineer,  908  Paxinosa  Avenue,  Baston,  Pennsylvania. 

RSA,  SAMUEL,  President,  Pennsylvania  Railroad  Company.  Broad  Street  Station.  Philadel- 
phia. Pennsylvania. 

READ,  WILLIAM  F.,  Manufacturer,  209  Chestnut  Street,  Philadelphia,  Pennsylvania. 
REBER,   SAMUEL,  Lieutenant  Colonel,  Signal  Corps,  U.  S.  A.,  War  Department,  Washing- 
ton. D.  C. 


122  YEAR  BOOK  OF 

ItBBMANN,  G.  R.,  Vice  President.  Otis  Elevator  Company,  zath  and  Sansom  Streets.  Phila- 
delphia, Pennsylvania. 

REDFIBLD,  ROBERT  S.,  Wayne.  Pennsylvania. 

REESE,  CHARLES  L.,  Chemical  Engineer.  duPont  Building,  Wilmington.  Delaware. 

REICHARDT,  HENRY,  Retired,  3581  Queen  Lane.  Philadelphia.  Pennsylvania. 

REMINGTON,  JOSEPH  P.,  Author,  Longport.  New  Jersey. 

REMMERS,  BERNARD,  Chemical  Engineer,  Bourse  Building.  Philadelphia,  Pennsylvania. 

RENO,  JESSE  W.,  Engineer.  684  St.  Nicholas  Avenue.  New  York.  New  York. 

REYNOLDS.  E.  L.,  The  Electric  Storage  Battery  Company,  19th  Street  and  Allegheny  Avenue. 
Philadelphia.  Pennsylvania. 

RHOADES,  ARTHUR  J.,    Pexmsylvania    Salt    Company,    Greenwich    Point,    Philadelphia, 
Pennsylvania. 

RICE,  CHARLES  D.,  Superintendent.  Underwood   Typewriter  Company,  581  Capitol  Ave- 
nue. Hartford.  Connecticut. 

RICE,  E.  W.,  JR.,  President,  General  Electric  Company,  Schenectady.  New  York. 

RICE,  ISAAC  L.,  President.  Electric  Boat  Company,  11   Pine  Street.  New  York.  New  York 

RICHARDS,  EDGAR,  Retired  Chemist.  60  Ayrault  Street.  Newport,  Rhode  Island. 

RICHARDS,  JOHN,  Sausalito,  California. 

RICHARDS,  JOSEPH  W.,  Professor  of  Metallurgy,  Lehigh  University.  South    Bethlehem. 
Pennsylvania. 

RICHIE.  DAVID  R.,  Chief  Draftsman,  S.  L.  Allen  and  Company,  stn  and  Glenwood  Avenue. 
Philadelphia,  Pennsylvania. 

RICHMOND,  WILLIAM  HENRY,  Retired  Coal  Operator,  Richmond  Hill,  Scranton,  Penc- 
sylvania. 

RICKETTS,  L.  D.,  Mining  Engineer.  Warren,  Arizona. 

RIDDELL,  JOHN,  Mechanical  Superintendent,   General  Electric  Company,  and  for  mail, 
z  138  Duane  Street.  SchenectMy.  New  York. 

RIDER,  GEORGE  S.,  Consulting  Engineer,  Century  Building.  Cleveland,  Ohio. 

RIDGWAY,  ROBERT,  Engineer  of  Subway  Construction.  Public  Service  Commission  for  the 
First  District,  State  of  New  York,  154  Nassau  Street,  New  York.  New  York. 

RIEHLE,  FRED.  A.,  Testing  Machine  Manufacturer,  1424  North  gth  Street.  Philadelphia, 
Pennsylvania. 

RIGLING,  ALFRED,  Librarian,  The  Franklin  Institute,  and  for  mail,  4835  Haverford  Avenue, 
Philadelphia,  Pennsylvania. 

RILEY,  LEWIS  A.,  Civil  and  Mining  Engineer,  Railroad  President,  902  I^ayette  Building. 
437  Chestnut  Street,  Philadelphia.  Pennsylvania. 

RINALD,  CLEMENT  D.,   Pamt   Manufacturer,    Z142   North  Hancock  Street.  Philadelphia, 
Pennsylvania. 

RINGWALT,  ROLAND,  Clergyman.  3016  Carman  Street,  Camden,  New  Jersey. 

RIPPEY,  S.  HOWARD,  Consulting  Engineer,  7012  Greene  Street.  Germantown.  Philadelphia, 
Pennsylvania. 

RITTENHOUSE,  EDWARD,  Chemical  Engineer,  Linwood,  Delaware  County,  Pennsylvania. 

RITTER,  LOUIS  E.,  Consulting  Civil  Engineer.  1707  Marquette  Building,  Chicago.  Illinois. 

ROBB,  RUSSELL,  Stonf  and  Webster.  X47  Milk  Street,  Boston,  Massachusetts. 

ROBERTS,  GEORGE  J.,  First  Vice  Pxesident,  Public  Service  Corporation  of    New  Jersey. 
Newark,  New  Jersey. 

ROBERTS,  PERCIVAL,  JR.,  7x7  Commercial  Trust  Building,  Philadelphia.  Pennsylvania. 

ROBERTS,  WILMER,  Palmjrra.  New  Jersey. 

ROBINS,  THOMAS,  President,  Robins  Conveying  Belt  Company,  13  Park  Row,  New  York. 
New  York. 

ROBINSON,  A.  A.,  Civil  Engineer.  900  Tylee  Street.  Topeka,  Kansas. 

ROBINSON,  ALEXANDER  P.,  Vice  President,   Cambria  Steel  Company,  14 12  Morris  Build- 
ing, Philadelphia,  Pennsylvania. 

ROBINSON,  ANTHONY  W.,  Life  Insurance,  409  Chestnut  Street.  Philadelphia,  Pennsyl- 
vania. 

ROBINSON,  DWIGHT  PARKER,  Engineer.  147  Milk  Street,  Boston.  Massachusetts. 

ROBINSON,  F.  C,  Chemist.  3x44  Passytmk  Avenue,  Philadelphia.  Pennsylvania. 

RODMAN,  HUGH,  Engineer  and  Manufacturer.  Rodman  Chemical  Company,  East  Pitts^ 
burgh.  Pennsylvania. 

ROESSLER,  FRANZ,  Manufacturing  Chemist,  Perth  Amboy,  New  Jersey. 

ROGERS,  ALLEN,  In  charge  of  Industrial  Chemistry,  Pratt  Institute.  Brooklyn.  New  York. 

ROGERS,  HENRY  A.,  Retired  Merchant,  4007  Powelton  Avenue.  Philadelphia,  Pennsy  - 
vania. 

ROGERS,  JAMBS  S.,  Attomey-at-Law,  701  Commonwealth  Trust  Building,  Philadelphia, 

Pennsylvania. 
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ROHRMAN,  JOSEPH  B.,  Retired.  Hammonton.  New  Jersey. 

ROLLER,  FRANK  W.,  Blectrical  and  Mechanical  Engineer.  303  Broadway,  New  York.  New 
York. 

RONDINSLLA,  L.  F.,  Professor  of  Drawing  and  Designing.  West  Philadelphia  High  School  for 
Bo/s,  48th  and  Walnut  Streets,  Philadelphia.  Pennsylvania. 

ROOKS,  J.  SHERWOOD,    Mechanical   Engineer,   2002    North   29th   Street.    Philadelphia, 
Pennsylvania. 

ROSBITBAITM,  MORRIS,  Foreign  Exchange,  605  South  3rd  Street.  Philadelphia,  Pennsyl- 
vania. 

ROSBnBAUM,  WM.  A.,  Patent  Attorney.  41  Park  Row,  New  York.  New  York. 

ROSBNGARTBN,  FRANK  H.,  Chemist.  1905  Walnut  Street.  Philadelphia.  Pennsylvania. 

ROSBN6ARTEN,  FREDERIC,  Manufacturing   Chemist.   Box   1625.  Philadelphia.  Pennsyl- 
vania. 

ROSSN6ARTEN,  GEORGE  D.,  Manufacturing  Chemist.  P.  O.  Box  1635.  Philadelphia.  Penn- 
sylvania. 

ROSEN6ARTEN,  H.  B.,  President.  Powers- Weightman-Rosengarten  Company ,  Manufactur- 
ing Chemists,  Box  1625.  Philadelphia,  Pennsylvania. 

ROSIN,  JOSEPH,   Chemist,   Powers-Weightman-Rosengarten   Company.   9th  and     Parrish 
Streets,  Philadelphia.  Pennsylvania. 

ROSS,  T.  EDWARD,  Certified  Public  Accountant,  1209  Morris  Building,  Philadelphia,  Penn- 
sylvania. 

ROWLAND,  CHARLES  BRADLEY,  Vice  President.  The    Continental    Iron  Works,  and  for 
mad.  West  and  Calyer  Streets,  Brooklyn,  New  York. 

ROWLAND,  EDWARD,  President.  William  and  Harvey  Rowland.  Incorporated,  Prankford, 
Philadelphia.  Pennsylvania. 

RUBCK,  GEORGE,  Manager.  Messer  and  Company,  and  for  mail.    37  North  63rd  Street. 
Philadelphia,  Pennsjrlvania. 

RITGG,  W.  S.,  in  care  of  Crescent  Athletic  Club,  Shore  Road,  Brooklyn.  New  York. 

RXTMBOUGH,  J.  B.,  Instrument  Manufacturer  and  Horologist,  P.  O.    Box  912,  Asheville. 
North  Carolina. 

RUMBLY,  W.  N.,  President  and  General  Manager,   Illinois  Thresher    Company,   Sycamore, 
Illinois. 

RUMFORD,  WILLIAM  C,  Superintendent  of  Factory.  Wm.  H.  Horstmann    Company.  5th 
and  Cherry  Streets,  Philadelphia,  Pennsylvania. 

RUSBY,  JOHN  M.,  Engineer  of  Tests.  The  United  Gas  Improvement   Company,  Broad  and 
Arch  Streets   Philadelphia,  Pennsylvania. 

RUSSBLL,  CHARLES  J.,  4522  Prankford  Avenue.  Philadelphia,  Pennsylvania. 

RXXTTER,  CHARLES  A.,  Mechanical  Engmeer  and  Solicitor  of  Patents.  411  Walnut  Street, 
Philadelphia,  Pennsylvania. 

SADTLBR,  SAMUEL  P.,  Consulting  Chemist.  39  South  loth  Street,  Philadelphia.  Pennsyl- 
vania. 

SABGMULLER.  G.  N.,   Vice  President,   Bausch    and  Lomb  Optical  Company.   Rochester, 
New  York. 

SALMON,  FREDERICK  W.,  Civil  and    Mechanical  Engineer.  526  North  20th  Street,  Bir- 
mingham, Alabama. 

SALOM,  PEDRO  G.,    Electro-Chemical    Engineer,    1409  Commonwealth    Building.    Phila- 
delphia, Pennsylvania. 

SANBORN,  EDWARD  H.,   Coal   Mining,    zioo   Commercial   Trust   Building,   Philadelphia, 
Pennsylvania. 

SANDERSON,  R.  P.  C,  in  care  of  The  Baldwin  Locomotive  Works,  34  Victoria,  Street, 
London,  S.  W.,  England. 

SARGENT,  CHARLES  ELLIOTTS,  Chief  Engineer,  Lyons  Atlas  Company,  and  for  mail. 
2372  North  Meridian  Street.  Indianapolis,  Indiana. 

SARGENT,  HENRY  B.,  Hardware  Manufacturer,  Sargent  and  Company,  and  for  mail   247 
Church  Street.  New  Haven,  Connecticut. 

SARTAIN,  PAUL  J.,  Physician,  2x2  West  Logan  Square.  Philadelphia,  Pennsylvania. 

SARTAIN,  WILLIAM,  Artist,  130  West  S7th  Street,  New  York.  New  York. 

SAUNDERS,  WALTER  M.,  Analytical  and  Consulting  Chemist.  20  Dewey  Street.  Olneyville 
Station,  Providence.  Rhode  Island. 

SCATTERGOOD,  HENRY  W.,  Manufacturer.  S30  Land  Title  Building,  Philadelphia,  Penn- 
sylvania. 

SHABFER,  GEORGE  F.,  16  South  6zst  Street,  Philadelphia.  Pennsylvania. 

SCHEHL,  OSCAR  L.,  Mechanical  Engineer.   1235  Spring  Garden  Street,  Philadelphia,  Penn- 
sylvania. 

SCHMIDT,  EDWARD  A.,  Brewing  and  Banking,  127  Edward  Street,  Philadelphia,  Pennsyl- 
vania. 

SCHROPP,  ABRAHAM  8.,  Bank  Director,  Z07  Market  Street,  Bethlehem,  Pennsylvania. 
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SCOTT,  W.  M.,  Draftsman,  Box  76,  Radnor,  Pennsylvania. 

SSAL,  LBWIS,  Merchant,  ax?  Cooper  Street,  Camden,  New  Jersey. 

SBARCH,  THEODORB  C,  Manufacturer.  Yardley,  Pennsylvania. 

SEB,  JAMBS  W.,  Consulting  Engineer,  Solicitmg  and  Exporting  Patents,  Rentscher   Build- 
ing. Hamilton.  Ohio. 

8BIBERLINO,  F.  A.,  Manufacturer.  Z144  Bast  Market  Street.  Akron.  Ohio. 

SELLERS,  ALEX.,  Manufacturer,  1600  Hamilton  Street,  Philadelphia.  Pennsylvania. 

SELLERS,  COLEMAN,  JR.,   Mechanical   Engineer,   1600   Hamilton   Street.   Philadelphia, 
Pennsylvania. 

SELLERS,  HORACE  W.,  Mechanical  Engineer,  Ardmore,  Pennsylvania. 

SELLERS,  HOWARD,    "Millboume  House,"  Millbourne.  Pennsylvania. 

SELLERS,  RICHARD,  Bellevue.  Delaware. 

SELLERS,  MRS.  WILLIAM,  Bellevue,  Delaware. 

SELLERS,  WILLIAM  P.,  Manufacturer  of  Water  Tube  Boilers,  Edge  Moor.  Delaware. 

SERRILL,  WILLIAM  J.,  Gas  Engineer,  1401  Arch  Street,  Philadelphia.  Pennsylvania. 

SEVERY,   MBLVIN    L.,    Inventor    and    Author,    336    Park   Avenue,    Arlington    Heights. 
Massachusetts. 

SHAND,  A.  C,  Civil  Engineer,  Narberth,  Pennsylvania. 

SHARER,    CARL    W.,   Superintendent    of   Equipment    Department.    Keystone   Telephone 
Company,  and  for  mail,  446  Bast  Walnut  Lane.  Philadelphia.  Pennsylvania. 

SHARP,  CLAYTON  H.,  Technical  Director,  Electrical  Testing  Laboratories,  80th  Street  and 
East  Avenue,  New  York,  New  York. 

SHARP.  W.  H.,  Paper  Manufacturer,  Commercial  Trust  Building,  z6  South  Broad  Street. 
Philadelphia,  Pennsylvania. 

SHARPLES,  L.  P.,  Manufacturer  of  Cream  Separators  and  Milking  Machines.  West  Chester. 
Pennsylvania. 

SHARPLESS,  STEPHEN  P.   Chemical  Engineer,  a  a  Concord  Avenue.  Cambridge.  Massa- 
chusetts. 

SHATTUCK,  J.  D.,  Gas  Engineer,  Chester,  Pennsylvania. 

SHELTON,  F.  H.,  Gas  Engineer,  17x4  Delancey  Street.  Philadelphia.  Pennsylvania. 

SHIMER,  PORTER  W.,  Chemist  and  Metallurgist.  Easton.  Pennsylvania. 

SHIPLEY,  ALBERT  R.,  Industrial  Engineer.  Plymouth.  Connecticut. 

SHOEMAKER,  SAMUEL,  Builder  and  Real  Estate  Agent.    X132-34  Land  Title  Building, 
Philadelphia,  Pennsylvania. 

SHOEMAKER.  THOMAS  H.,  Retired,  xao  West  Tulpehocken  Street.  Germantown,  Phila- 
delphia, Pennsylvania. 

SHRIGLEY,  JOHN  M.,  Trustee.  Williamson  Free  School  of  Mechanical  Trades,  X19  South 
4th  Street,  Philadelphia.  Pennsylvania. 

SHITMAN,  FRANK,  Inventor.  3400  Disston  Street.  Tacony.  Philadelphia.  Pezmsylvanis. 

SILLIMAN,  FRANK,  JR.,  Engineer  and  Manager,  5987  Woodbine  Avenue.  Overbrook, 
Pennsylvania. 

SIMS,  CHARLES  A. 

SIMSOHN,  JULIAN  STERN,  Chemist.  P.  O.  Box  3914.  Philadelphia.  Pennsylvania. 

SINCLAIR,  ANGUS,  Editor,  X14  Liberty  Street.  New  York.  New  York. 

SINKLER,  JOHN  P.  B.,  Architect,  806  Bailey  Building.  Philadelphia.  Pennsylvania. 

SKINNER,  CHARLES  EDWARD,  Electrical  Engineer.  Research  Division.  Westinghouse 
Electric  and  Manufacturing  Company,  East  Pittsburgh.  Pennsylvania. 

SKINNER,  HERVEY  T.,  Vice  President.  Arthur  D.  Little,  Incorporated,  Chemists  and  Engi- 
neers. 93  Broad  Street.  Boston,  Massachusetts,  and  for  mail.  71  Chestnut  Street, 
Wakefield.  Massachusetts. 

SKINNER,  ORVILLE  CAMPBELL,  Metallurgical  Engineer.  Superintendent  of  Mannfac- 
ture.  Standard  Steel  Works  Company.  Bumham.  Pennsylvama. 

SLATER,  HOWARD  C,  Mechanical  Engineer.  P.  O.  Box  102.  Ridley  Park.  Pennsylvsnis. 

SMINK,  F.  C.  President.  Reading  Iron  Company.  ax7  Noith  sth  Street.  Reading.  Pennsyl- 
vania. 

SMITH,  ALEXANDER,  Professor  of  Chemistry.  Columbia  University.  Havemeyer  Hall* 
New  York,  New  York, 

SMITH,  AUGUSTUS,  Civil  Engineer,  R.  F.  D.  No.  a.  Elizabeth.  New  Jersey. 

SMITH,  A.  D.  W.,  Mining  Engineer.  Coal  Exchange  Building.  Wilke»-Barre.  Pennsylvsoia 

SMITH.  EDWARD  W.,  Chemical  Engineer.  735  East  Penn  Street.  Germantown.  Philadel- 
phia, Pennsylvania. 

SMITH,  EDWIN  F.,  Civil  Engineer.  605  Commonwealth  Building.  Philadelphia,  Pennsyl- 
vania. 

SMITH,  FRANK  W.,  Vice  President.  The  United  Electric  Light  and  Power  Company.  UO 
East  I  sth  Street.  New  York.  New  York. 
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SlftlTH,  HERBBRT  S.  S.,  Professor  of  Civil  Engineering,  Princeton  University,  and  for 
mail.  Box  161,  Princeton,  New  Jersey. 

SlftlTH.  HORACE  B.,  Mechanical  Engineer.  2165  Chelsea  Avenue,  Walbrook.  Baltimore. 
Maryland. 

SMITH,  J.  WALDO,  Chief  Engineer,  Board  of  Water  Supply.  City  of  New  York,  Municipal 
Building.  New  York,  New  York. 

SlfflTH,  LOUIS  C,  General  Foreman.  Installation  Bureau,  Philadelphia  Electric  Company, 
826  South  izth  Street,  Philadelphia,  Pennsylvania. 

SlfflTH,  OBERLINf  Mechanical  Engineer  and  Manufacturer,  in  care  of  Perracute  Machine 
Company,  Bridgeton,  New  Jersey. 

SMITH*  S.  D.,  Machinist.  1616  North  Redfield  Street.  Philadelphia,  Pennsylvania. 

SMITH,  WALTER  BAS8ETT,  Builder,  6490  Woodbine  Avenue,  Overbrook.  Pennsylvania. 

S20TH,  WILLIAM,  Builder,  1417  West  Dauphin  Street,  Philadelphia,  Pennsylvania. 

SMTTH,  M.  C^  1700  Morris  Building,  Philadelphia,  Pennsylvania. 

SNSIXBNBURG,  SAMUEL,  Merchant,  Z3th  and  Market  Streets.  Philadelphia.  Pennsyl- 
vania. 

SNOOK*  H.  CLYDE,  Electrical  Engineer,  President.  Snook-Roentgen  Manufacturing  Com- 
pany, 13X0  Race  Street,  Philadelphia,  Pennsylvania,  and  for  mail,  1x5  Bryn  Mawr 
Avenue,  Cynwyd,  Pennsylvania. 

S017I>SR,  HARRISON,  Manager,  Cornwall,  Lebanon  Cotinty,  Pennsylvania. 

SOULAS,  CHARLES  W..  Hotel  Proprietor,  1337-4Z  Arch  Street.  Philadelphia,  Pennsyl- 
vania. 

SPACKMAN,  HENRY  S.,  President.  Henry  S.  Spackman  Engineering  Company,  42  North 
i6th  Street.  Philadelphia,  Pennsylvania. 

SPARK3*  THOBiAS  W.,  Trustee  of  Estates,  121  Walnut  Street,  Philadelphia.  Pennsylvania. 

SPARRBy  UN,  Chemist,  Director  of  Experimental  Station.  E.  I.  du  Pont  de  Nemours  Powder 
Company,  Henry  Clay  P.  O.,  Delaware. 

SPENCBR*  PAUL,  Electrical  Engineer,  The  United  Gas  Improvement  Company,  140X  Arch 
Street,  Philadelphia,  Pennsylvania. 

SPBIfCER,  THOMAS  Engineer.  Helios  Manufacturing  Company,  and  for  mail,  4933  War- 
rington Avenue,  Philadelphia,  Pennsylvania. 

8PBHRY,  ELMER  A.,  Engineer,  The  Sperry  Gyroscope  Company,  xa6  Nassau  Street,  Brook- 
lyn, New  York. 

SPICSR*  H.  N.,  Metallurgical  Engineer,  17  Battery  Place,  New  York,  New  York. 
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SPRAGUE,  FRANK  J.,  Consulting  Engineer,  x6s  Broadway.  New  York.  New  York. 
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STAHFORD.  H.  R.,  Civil  Engineer,  Chief,  Bureau  of  Yards  and  Docks,  U.  S.  N.,  Washing- 
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STAHLEY,  WILLIAM,  Engineer,  Great  Barrington,  Massachusetts. 

STAlfTTAL,  FRANK  G.,  Chemical  Engineer,  146  Florence  Street,  Melrose,  Massachusetts. 

STANTON,  J.  R.,  President,  Mohawk  Mining  Company,  Wolverine  Copper  Mining  Company, 
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STBIN,  A.,  Manufacturer,  97  Gold  Street,  New  York,  New  York. 

STBINMETZ,  CHARLES  P.,  Chief  Consulting  Engineer.  General  Electric  Company,  and 
Professor  of  Electro- Physics,  Union  College,  and  for  mail.  Wendell  Avenue.  Schenectady. 
New  York. 

STBINMETZ,  JOSEPH  ALLISON,  Design  and  Production  of  Seamless  Tanks  and  Pressed 
Steel  Shapes.  Janney,  Steinmetz  and  Company,  4th  and  Market  Streets.  Philadelphia, 
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STBRN,  LEWIS  J.,  1805  Sx>ring  Garden  Street,  Philadelphia.  Pennsylvania. 
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STIBGLITZ,  JULIUS,  Professor  of  Chemistry.  University  of  Chicago.  Chicago.  Illinois. 
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STOCEIWELL,  JOSEPH  P.,  Operating  Manager,  Keystone  Telephone  Company.  135  South 
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vania. 
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THOMPSON,  HUGH  L.,  Consulting  Mechanical  Engineer.  Waterbury,  Connecticut. 
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THORNB,  Wn<LIAM  H.,  Mechanical  Engineer,  z6oo  Hamilton  Street,  Philadelphia.  Pennsyl- 
vania. 
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Illinois. 

TRESCA,  H. 

TREZLER^  HARRY  C,     President,  Lehigh  Portland  Cement  Company.  Allentown,  Pennsyl- 
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TUTWILER,  C.  C,  Consulting  Gas  Chemist,  1630  Real  Estate  Trust  Building,  Philadelphia, 
Pennsylvania. 
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Company,  and  for  mail,  199  Franklin  Avenue,  Passaic,  New  Jersey. 
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VAIT  DSR  LINGBN,  T.  STEPH.,  Lecturer,   Djmamics  Laboratory,  South  African  College, 
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Schenectady,  New  York. 


128  y^^R  BOOK  OF 
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York. 

VOIf  UTASST.  OBORGB,  Publisher,  izg  West  40th  Street.  New  York.  New  York. 

WADDBLL  J.  A.  L.t  Consulting  Bngineer,  zoia  Baltimore  Avenue.  Kansas  City.  Missoan. 

WADLBIGH.  FRANCIS  RAWLB,   Consulting  Engineer,   436  Real   Bstate  Trust  Buildup. 
Philadelphia.  Pennsylvania. 

WADSWORTH,  F.  L.  O.,  Consulting  and  Advisory  Bngineer.  1347-8  Oliver  Building.  Pitts- 
burgh. Pennsylvania. 

WAGNBR,  FRBD.  H.,  Chief  Bngineer.  The  Bartlett-Hayward  Company,  and  for  mail.  1429 
Madison  Avenue.  Baltimore.  Maryland. 

WAGNBR.  HBRBBRT  A.,  President.  Consolidated  Gas.  Blectric  Light  and  Power  Company 
of  Baltimore.  Baltimore.  Maryland. 

WAHL.  JAMBS  H.,  Switchboard  Operator.  Long  Island  Raih-oad  Company.  44  West  I3tfa 
Street.  Whitestone,  New  York. 

WAIT,  WILLIAM  B.,  Bducator.  133  West  92nd  Street.  New  York.  New  York. 

WALKBR,  J.  T.  AINSLIB,  Bacteriologist.  Whitehall  Building.  New  York.  New  York. 

WALKBR,  J.  W.,  Port  Kennedy.  Pennsylvania. 

WALLBR,  ELWTN,  Chemist.  7  Franklin  Place.  Morristown.  New  Jersey; 

WALUS,  J.  T.,  General  Superintendent  of  Motive  Power.  Pennsylvania  Railroad  Company. 
Altoona.  Pennsylvania. 

WALTER,  WARNER,  Dealer  in  Hardware  and  Tools.   1233   Market  Street.  Philadelphia 
Pennsylvania. 

WALTON,  HORACE,  Insurance.  4x6-20  Walnut  Street,  Philadelphia.  Pennsylvania. 

WANAMAKER,  JOHN,  Merchant.  1300  Market  Street,  Philadelphia,  Pennsylvania. 

WARD,  GEORGE  M. 

WARDEN,  WILLIAM  G.,  zoia  Witherspoon  Building.  Philadelphia,  Pennsylvania. 

WARITBR,  WILLIAM  R.,  JR.,  Retired,  DufTryn  Mawr.  Chester  County,  Pennsylvania. 

WARNOCK,  JAMBS,  JR.,  Bookkeeper.  333  Chestnut  Street.  Philadelphia.  Pennsylvanuu 

WARRINBR,  8.  D..  President,  The  Lehigh  Coal  and  Navigation  Company.  437  Chestsat 
Street,  PhiUdelphia.  Pennsylvania. 

WATSON.  JAMBS,  Manufacturer,  Steam.  Water  and  Air  Specialties.  146  North  7th  Street, 

Philadelphia,  Pennsylvania. 
WEBB,  LESLIE  H.,  Wedge  Mechanical  Furnace  Company.  Greenwich  Point,  Philaddphit 

rennsylvania. 

WEBSTER,  ALBERT  L.,  Consulting  Sanitary  Bngineer,  8q  Maiden  Lane,  New  York.  Nev 
York. 

WEBSTER,  GEORGE  S.,  Civil  Bngineer.  4900  Penn  Street.  Frankford,  Philadelphia,  Peoniyi- 
vania. 

WEBSTBR,  WILLIAM  R.,  Consulting  and  Inspecting  Bngineer,  41  z  Walnut  Street,  Philadd- 
phia.  Pennsylvania. 

WEDGB,  UTLET,  Bngineer.  Sulphuric  Acid  Expert,  Ardmore,  Pennsylvania. 
WEEKS,  EDWIN  R.,  Consulting  Bngineer.  604  -6  New  Nelson  Building.  Kansas  City.  Misioori. 
WEIMER,  E.  A.,  President.  Weimer  Machine  Company,  358  North  8th  Street.  Lebsaon. 
Pennsylvania. 

WEISS,  JOHN  MORRIS,  Research  Chemist,  in  care  of  Barrett  Manufacturing  CompsnT* 
Hudson  Heights.  New  Jersey. 

WELLS,  G.  A.,  Larchmont,  New  York. 

WELLS,  WALTER  F..  Vice  President  and  General  Manager,  Bdison  Blectric  Illuflunstisg 

Company  of  Brooklyn.  360  Pearl  Street,  Brooklyn,  ^4ew  York. 
WELSH,  FRANCIS  R.,  Investments.  109  South  4th  Street.  Philadelphia,  Pennsylvania. 
WENTWORTH,  CHARLES  CHANCELLOR,  Civil  Bngineer,  Roanoke.  Virginia. 
WERITBR,  CHARLES  H.,  Lawyer.  Z4  Wall  Street.  New  York,  New  York. 
WEST,  O.  L.,  Proprietor,  Bourse  Building,  Philadelphia.  Pennsylvaais. 

WESTON,  EDWARD,  Electrical  Bngineer,  President,  Weston  Electrical  Instrument  CompanTi 
Newark,  New  Jersey. 

WESTON,  FREDERICK  W.,  Manufacturer,  so  Church  Street,  New  York.  New  York. 

WETHBRILL,  ROBERT,  Engine  Manufacturer.  Cheiiter.  Pennsylvania. 

WBTHBRILL.  S.  P.,  Manufacturer.  600  Morris  Building,  Z4az  Chestnut  Street.  Phaladelphi** 
Pennsylvania. 
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WBTHBRILL,  WM.  CHATTIN,  Engineer.  307  Ssningfield  Avenue.  Chestnut  Hill.  Philadel- 
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WHARTON,  HBNRT,  Secretary.  Westmoreland  Coal  Company.  224  South  3rd  Street,  Philar 
delpfaia,  Pennsylvania. 

WHITAKBR,  JAMBS  L.,  Cotton  Manufacturer,  Cedar  Grove.  Olney.  Philadelphia.  Pennsyl- 
vania. 

WHZTB.  J.  ATWOOD,  Paper  Machinery  Manufacturer,  isth  Street  and  Lehigh  Avenue, 
Philadelphia,  Pennsylvania. 

WHITE,  S.  S.,  Printer  and  Publisher,  140  North  6th  Street,  Philadelphia,  Pennsylvania. 

WHITE,  WILLIAM  MONROR,  Hydraulic  Engineer,  in  care  of  Allis-Chalmers  Manufacturing 
Company,  Milwaukee,  Wisconsin. 

WHITIfET,  ASA  W.,  Metallurgist,  Enterprise  Foundry  and  Machine  Works.  Bristol.  Ten- 
nessee. 

WHITNEY,  CHARLES  H.,   Manufacturer's   Agent,   1109   Harrison   Building,   Philadelphia. 
Pennsylvania. 

WHTTIfET,  B.  R.,  Mechanical  Engineer,  in  care  of  Commercial  Truck  Company  of  America, 
27th  and  Brown  Streets.  Philadelphia,  Pennsylvania. 

WHTTNET,  FRANK  B.,  Mechanical  Ennneer.  in  care  of  Commercial  Truck  Company  of 
America,  a7th  and  Brown  Streets.  Philadelphia,  Pennsylvania. 

WHITNEY,  JAMBS  S.,  Treasurer,  Seaside  Home  for  Invalid  Women,  and  for  mail.  33  South 
i6th  Street.  Philadelphia.  Pennsylvania. 

WHITNEY,  LOUIS  B.,  Manager.  Alpha  Portland  Cement  Company,  and  for  mail.  Sewickley 
Pennsylvania. 

WHXTB,  F.  M.,  General  Manager.  New  York  Air  Brake  Company,  and  for  mail,  14  Benedict 
Avenue,  Tarrytown,  New  York. 

WIODICOMBB,  R.  A.,  Engineer,  5552  Lakewood  Avenue,  Chicago.  Illinois. 

WIBDERSHBIM,  JOHN  A.,  Attorney  in  Patent,  Trade  Mark  and  Copyright  Matters,  1232 
Chestnut  Street.  Philadelphia.  Pennsylvania. 

WIKGAND,  JOHN,  Salesman.  193 1  North  7th  Street.  Philadelphia.  Pennsylvania. 

WIGGINS,  JOHN  R.,  Builder.  1215  Filbert  Street,  Philadelphia.  Pennsylv.'inia. 

WILBERT,  MARTIN  I.,  Pharmacist.  25th  and  E  Street.  N.  W..  Washington.  D.  C. 

WILBUR,  W.  A.,  Banker,  South  Bethlehem,  Pennsylvania. 

WH^Y,  H.  W.,  Chemist,  Room  Z120,  Woodward  Building,  Washington,  D.  C. 

WILKIN,  JOHN  T.,  Vice  President,  Connersville  Blower  Company,  905  Grand  Avenue,  Con- 
nersville,  Indiana. 

WLLLCOX,  JAMBS  M.,  Wawa,  Delaware  County,  Pennsylvania. 

WILLCOX,  W.  F.,  Darling  P.  0.,  Delaware  County,  Pennsylvania. 

WILLS,  H.  v..  Assistant  General  Superintendent,  The  Baldwin  Locomotive  Works;  Con- 
sulting Metallurgist,  Remington  Arms  Companv  of  Delaware:  Consulting  Metallurgist, 
Bddystone  Ammunition  Corporation.  500  North  Broad  St.,  Pniladelphia,  Pennsylvania. 

WILLIAMS,  ARTHUR,  Electrical  Engineer,  Irving  Place  and  15th  Street,  New  York.  New 
York. 

WILLIAMS,  ELLIS  D.,  Lawyer,  560  Drexcl  Building,  Philadelphia,  Pennsylvania. 

WnXIAMS,  HBNRY  S.,  President,  Williams,  Bro^-n  and  Earle,  Incorporated,  918  Chestnut 
Street,  Philadelphia,  Pexmsylvania. 

WILLIAMS,  RICHARD  NORRIS,  8x24  St.  Martins  Lane,  Philadelphia,  Pennsylvania. 

WILUAMS,  W.  J.,  Chemist,  1503  Poulkrod  Street,  Frankford.  Philadelphia,  Pennsylvania. 

WILLIAMSON,  JOHN  D.,  JR.^ice  President.  American  Engineering  Company.  Aramingo 
and  Cumberland  Streets,  Philadelphia. 

WILL80N,  THOMAS  L.,  Engineer,  Ottawa.  Ontario.  Canada. 

WILSON,  ARTHUR  MORTON,  General  Insurance,  400  Walnut  Street.  Philadelphia,  Penn- 
sylvania. 

WILSON,  DAVID  H.,  JR.,  Brie  Railroad  Company,  50  Church  Street,  New  York.  New  York. 
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Heyl,  Henry  R.,  1895-1897 


HowsoN,  Henry,  1904- 
JoNES,  Washington,  1900-1910 
Levy,  Louis  E.,  1916- 
Longstreth,   Edward,   1890-1894 
Lukens,  Isaiah,  i 824-1825,  1829-1846 
Miller,  Abraham,  1847-1854 
Mitchell,  J.  E.,  1876^1887 
Moore,  Bloomfield  H.,  1869-1876 
Morris,  Henry  G.,  1870-1879 
Rand,  Theodore  D.,  1897-1903 
Rogers,  F airman,  1864-1866 
Rogers,  Robert  E.,  Z86&-1874 
Sellers,  Coleman,  1867-1869 
Sellers,  Coleman,  Jr.,  1912- 
Tatham,  William  P.,  1888-1897 
TowNE,  John  H.,  1864-1868 


RECORDING  SBCRBTARIB8 

BuLKLEY,  James  H.,  1831-1832  Perot,  William  S.,  1833-1834 

Garrigues,  Isaac  B.,  1830,  1837-1863  Roberts,  Algernon  S.,  1829 

Jones,  Thomas  P.,  1827-1828  Strickland,  William,  1824-1826 

Jones,  Washington,  1864  Trautwine,  John  C,  1835-1836 


CORRBSPONDIRO  SBCRBTARIBS 

Bache,  Alex.  Dallas,   1840-1844 
Briggs,  Robert,  1864 
Browne,  Peter  A.,  1 824-1 827 
Cresson,  John  C,  1854 
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Fraley,  Frederick,  1855-1863 
Frazer,  John  F.,  1845-1847 
Hays,  Isaac,  1828-1839 
Roberts,  Solomon  W.,  1848-1853 
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Christie,  James,  1909 
Knight,  J.  B.,  1875-1879 
Morton,  Henry,  1865-1870 
NcNtRis,  Isaac,  187(^1881 


8BCRBTAUB8 

Owens,  Robert  B.,  1910- 
Wahl,  William  H.,  1871-1874, 1882- 
1908 


BoRGNER,  Cyrus,  1908- 
Fletcher,  Thomas,  1824-1825 
Fraley,  Frederick,  1830-1847, 1865- 

1882 
Frazes,  John  F.,  1848-1864 


TRBASURBRS 

Merrick,  Samuel  V.,  1828-1829 
Richardson,  John,  1826-1827 
Sartain,  Samuel,  1883-1906 
Trego,  Charles  B.,  1847 
Wahl,  William  H.,  1907 


▲CTUARIBS 

Christie,  James,  Feb.  21-June  11,  Holman,  David  S.,  1872-1885 

1908  Jester,  Simeon  van  T.,  1916- 

Hamilton,  William,  1828-1871  Larzelere,  James  S.,  1908-1916 

Heyl,  Herbert  L.,  1885-1908  Wahl,  William  H.,  1872 

LZBRAKXAVS 

HiLTEBRAND,    E MANUEL,    1874-1887  RiGLING,    ALFRED,    1887- 

XAHAOBRS 


Abbot,  William,  1824-1826 
Adam  SON,  William,  1864 
Addicks,  John  E.,  1845-1850 
Agnew,  John,  1831-1850,  1852-1854 
Allen,  James,  1845 
Allison,  William   C,   1863 
Archer,  Ellis  S.,  1858-1859 
Bache,    Alex.   Dallas,    1830-1839 
Balch,  Edwin  S.,  1902-1912 
Baldwin,  Matthias  W.,  1827-1854 
Banes,  Charles  H.,  1877-1885, 

1887-1895 
Barker,  George  F.,  1874-1875 
Barras,  Joseph  J.,  1851-1860 
Bartol,  Barnabas  H.,  1863-1865 
Bartol,  Henry  W.,  1870-1878 
Baugr,  Daniel,  1900-1902 
Baugr,  Harman,  1855 


Beale,  Joseph,  1827 
Beardsley,   Arthur,    i 894-1902 
Beck,  Paul,  Jr.,  1824-1825 
Bement,  Clarence  S.,  1871 
Bement,  William  B.,  1866-1870 
Bergner,  Theodore,   1870-1875 
Betts,  William  C,  1844 
BiDDLE,  Clement  C,  1824 
Bilgram,  Hugo,  1885-1890 
Birkbeck,  John,  1869^1871 
BiRKiNBiNE,  Henry  P.  M.,  1851-1856 
Birkinbine,  John,  1907-1915 
Bolton,  James  M.,  1830 
BoRGNER,  Cyrus,  1903-1907 
Bos  well,  William  L.,   1896-1898 
Bower,  Henry,  1891-1896 
Briggs,  Robert,  1867-1873 
Brock,  Robert  C.  H.,  1901-1906 
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Brolasky,  Henry  C,  1897-1902 
Bryson,  James  H.,  1857*1863 
BuLKLEY,  James  H.,  1830,  1833-1841 
Bullock,  Charles,  1868-1878 
Burn  HAM,  George,  1878 
BuRTis,  Aaron  H.,  1845 
Carr,  William  H.,  1837-1845 
Cartwright,  Henry,  1865-1879 
Chabot,  Cyprien,  1877-1889 
Chambers,  Cyrus,  Jr.,  1876-1890 
Chambers,  Francis  T.,  1913- 
Chase,  Pliny  E.,  1864-1886 
Christie,  James,  1897-1908 
Clark,  Walton,  1903-1906 
Clarke,  James,  1824-1826 
Close,  Charles  S.,  1865-1874 
Cloud,  Joseph,  1824 
CoDMAN,  John  E.,  1892-1894 
CoLUNS,  Isaac,  1828 
CoNARD,  Thomas  P.,  1894-1908 
Conarroe,  George  W.,  1851-1863 
Cooper,  John  H.,  1870-1873 
Copper,  John  C,  1851 
Cornelius,  Robert,  1855-1863 
Cornelius,  Robert  C,  1866-1868 
Cramp,  Charles  H.,  1864-1867, 

1875.  1895-1897 
Cresson,  George  V.,  1886-1897 
Cresson,  John  C,  1835-1853 
Cresson.  William  P..  1848-1849 
Darrach,  Charles  G.,  1894-1896 
Day,  Charles,  1908- 
DiviNE,  William,  1864 
Dodge,  Kern,  1916- 
DoDGE,  James  M.,  1896-1903 
Donaldson,  Joseph,  1825 
Dougherty,  James,  1858-1861 
Draper,  Edmund,  1847-1850 
Dreer»  Ferdinand  J.,  1862 
Drown,  William  A.,  1861-1863 
Du  Bois,  William  L.,  1880-1882 
DuRFEE,  William  F.,  1872-1873 


Eastwick,  Andrew  M.,  1836-1844 
Eastwick,  Edward  P.,  1859-1860 
Ebert,  Morris,  1908-1911 
Eckert,  George  M.,  1852-1854 
Egun,  W.  C  L.,  1908- 
Eisenhut,  John  D.,  1824-1825 
Eldridge,  G.  Morgan,  1885-1890 
Ellis,  James  P.,  1848-1851 
Emerson,  G.,  1828 
Ereby,  George,  1854-1866 
Evans,  Owen,  1844-1857 
Farr,  George  W.,  1851 
Ferguson,  Alexander,   1831-1841 
Fletcher,  Thomas,  1826-1827 
Fling,  William  B.,  1842 
FoRSTALL,  Walton,  1908- 
Fox,  George,  1828-1830 
Fraley,  Frederick,  1829,  1848-1854 
Frazer,  John  F.,  1844,  1865-1866 
Frazer,  Persifor,  1 880-1 89 1,  1903-1909 
Frazier,  George  H.,  1898 
French,  Howard  B.,  1900 
Fry,  William,  1825 
Gardiner,  John,  Jr.,  1864 
Garrigues,  Isaac  B.,  1825-1829, 1831- 

1836 
Garrison,  F.  Lynwood,  1890-1895, 

i89ri903 
Gawthrop,  Henry,  1896-1898 

GiBBS,  Alfred  W.,  191 5- 
Gibson,  J.  Howard,  i 893-1894 
Gibson,  John  J.,  1912-1915 
Gilder,  John,   1838-1841 
Gilpin,  Thomas,  1824 
GoBRECHT,  Christian,  1828^1830 
Goldsmith,  E.,  1908- 
Graff,  Frederick,   1852-1854,  1858- 

1865,  1880-1881 
Greble,  Edwin,  1841-1863 
Greene,  Stephen,  1898-1908 
Gries,  John  M.,  1858-1862 
Griffith,  R.  Egglesfield,  1870-1871 
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Griffith,  Robert  £.,  1827  Katez,  I.,  1824 

Groves,  Daniel,  1824-1827 

Hand,  James  C,  1845-1846 

Hansell,  William  S.,  1827 

Harding,  George,  1864-1865 

Harker,  Joshua  G.,  1831-1836 

Harper,  James,  1824-1826 

Harris,  William,  1860-1863 

Harrison,  Alfred  C,  1895- 

Harrison,  C.  Leland,  189^1902 

Harrison,  John,  1824- 1829 

Harrison,  Joseph,  Jr.,  1854,   1856- 

1859 
Hart,  Samuel,  1865-1870 

Haviland,  John,  1824-1826 

Hays,  Isaac,  1840-1841 

Heller,  Charles  S.,  1879-1880 

Helme,  William,  1869-1888 

Henderson,  George  R.,  1915- 

Herse,  George  P.,  1851 

Hexamer,  Charles  A.,  1904- 

Heyl,   Henry  R.,  1879-1895,  1898- 

1909 
Hoadley,  George  A.,  1911- 
Horn,  Henry,  1824 
Horstman,  William  J.,  1865-1868 
Houston,  Edwin  J.,  1 874-1897 
Howard,  George  C,  1855-1858 
Howe,  Herbert  M.,  1898-1900 
HowsoN,  Charles  Henry,  1903- 1907 
HowsoN,  Henry,  1898-1903 
HuFTY,  Samuel,  1834-1850 
Humphreys,  Samuel,  1826 
Hunter,  James,  1864 
Hutchinson,  Charles  H.,  1888-1890 
Hutchinson,  James,  1841-1842 
Hutchinson,  Joseph,  1860-1863 
Jayne,  Harry  W.,  1891-1910 
Jennings,  W.  N.,  1896 
Johnson,  Lawrence,  1855-1859 
Jones,  Thomas  P.,  1826 
Jones,  Washington,  1859-1895,  1897-   NTason,  David  H.,  1824 

1900  Mason.  James  S.,  1861 


Keating,    William    H.,    1824-1826, 

1830-1840 
Keller,  Harry  R,  1914- 
Kelly,  Henry  H.,  185  i 
King,  Robert  P.,  1851 
Kirk,  Charles  H.,  1830 
Kirkpatrick,  George  E.,  1911-1914 
Kneass,  William,  1825 
Knight,  Daniel  R.,  1845 
Krumbhaar,  Alexander,  1898-1911 
KuHN,  C.  Hartman,  1896-1905 
Lambert,  Wm.  H.,  1906 
Lesley,  Robert  W.,  1913- 
Le  Van,  W.  Barnet,  1864-1876 
Levy,  Louis  E.,  1903-1915 
Lewis,  Enoch,  1868-1894 
Lewis,  Harvey,  1824-1827 
Lewis,  Mordecai  D.,  1828-1836 
Lindsay,  John,  1843 
Lindsay,  Robert,  1834-1836 
Linnard,  James  M.,  1836^1838 
LiNviLLE,  J.  Hayes,  1868 
Longstreth,  Charles,  1903-1907 
Longstreth,  Edward,  i  868-1870, 

1895-1897 
Loud,  Thomas,  i829r-i83i 
Love,  William  H.,  1859 
Lucas,  John,  1888-1894 
Lukens,  Isaiah,  1828 
LuKENS,  Jawood,  1902-1908 
Lyman,  Benjamin  S.,  1901-1902 
McAlpine,  James,  1825-1828 
McCaffrey,  E.  V.,  1910- 
McCambridge,  Richard,  1876 
McClure,  John,  1853-1856 
McClurg,  Alexander,  1833-1839 
McEuEN,  Thomas,  1829 
McKean,  William  V.,  i879r-i883 
Marks,  William  D.,  1881-1884 
Marshall,  Samuel  R.,  1887-1893 
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Brolasky,  Henry  C,  1897-1902 
Bryson,  James  H.,  1857*1863 
BuLKLEY,  James  H.,  1830,  1833-1841 
Bullock,  Charles,  1868-1878 
BuRNHAM,  George,  1878 
BuRTis,  Aaron  H.,  1845 
Carr,  William  H.,  1837-1845 
Cartwright,  Henry,  1865-1879 
Chabot,  Cyfrien,  i877"i889 
Chambers,  Cyrus,  Jr.,  1876^1890 
Chambers,  Franos  T.,  1913- 
Chase,  Puny  E.,  1864-1886 
Christie,  James,  1897-1908 
Clark,  Walton,  1903-1906 
Clarke,  James,  1824-1826 
Close,  Charles  S.,  1865-1874 
Cloud,  Joseph,  1824 
CoDMAN,  John  E.,  1892-1894 
Collins,  Isaac,  1828 
CoNARD,  Thomas  P.,  1894-1908 
Conarroe,  George  W.,  1851-1863 
Cooper,  John  H.,  1870-1873 
Copper,  John  C,  1851 
Cornelius,  Robert,  1855-1863 
Cornelius,  Robert  C,  1866-1868 
Cramp,  Charles  H.,   1864-1867, 

i875»  1895-1897 
Cresson,  George  V.,  1886-1897 
Cresson,  John  C,  i 835-1853 
Cresson.  William  P..  1848-1849 
Darrach,  Charles  G.,  1894-1896 
Day,  Charles,  1908- 
DiviNE,  William,  1864 
Dodge,  Kern,  1916- 
DoDGE,  James  M.,  i 896-1 903 
Donaldson,  Joseph,  1825 
Dougherty,  James,  i 858-1 861 
Draper,  Edmund,  1847-1850 
Dreer,  Ferdinand  J.,  1862 
Drown,  William  A.,  1861-1863 
Du  Bois,  William  L.,  1880-1882 
DuRFEE,  William  F.,  1872-1873 


Eastwick,  Andrew  M.,  1836-1844 
Eastwick,  Edward  P.,  1859-1860 
Ebert,  Morris,  1908-1911 
Eckert,  George  M.,  1852-1854 
Egun,  W.  C.  L.,  1908- 
Eisenhut,  John  D.,  1824-1825 
Eldridgb,  G.  Morgan,  1885-1890 
Et.us,  James  P.,  1848-1851 
Emerson,  G.,  1828 
Ereby,  George,  1854-1866 
Evans,  Owen,  1844-1857 
Farr,  George  W.,  1851 
Ferguson,  Alexander,   1831-1841 
Fletcher,  Thomas,  1826-1827 
Fling,  William  B.,  1842 
FoRSTALL,  Walton,  1908- 
Fox,  George,  1828-1830 

FrALEY,   FkEDERICK,    I829,    1848-1854 

Frazer,  John  F.,  1844,  1865-1866 
Frazer,  Persifor,  1880-1891,  1903-1909 
Frazier,  George  H.,  1898 
French,  Howard  B.,  1900 
Fry,  William,  1825 
Gardiner,  John,  Jr.,  1864 
Garrigues,  Isaac  B.,  1825-1829, 1831- 

1836 
Garrison,  F.  Lynwood,  i  890-1895, 

1897-1903 
Gawthrop,  Henry,  1896-1898 
GiBBS,  Alfred  W.,  191 5- 
GiBsoN,  J.  Howard,  1893-1894 
Gibson,  John  J.,  1912-1915 
Gilder,  John,   1838-1841 
Gilpin,  Thomas,  1824 
GoBRECHT,  Christian,   1828-1830 
Goldsmith,  E.,  1908- 
Graff,  Frederick,  i  852-1854,  1858- 

1865,  1880-1881 
Greble,  Edwin,  1841-1863 
Greene,  Stephen,  1898-1908 
Gries,  John  M.,  1858-1862 
Griffith,  R.  Egglesfield,  1870-1871 
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Gbiffith,  Robert  £.,  1827 
Gkoves,  Daniel,  1824-1827 
Hand,  James  C,  1845-1846 
Hansell,  William  S.,  1827 
Harding,  George,  1864-1865 
Harker,  Joshua  G.,  1831-1836 
Harper.  James,  1824-1826 
Harris,  William,  1860-1863 
Harrison,  Alfred  C,  1895- 
Harrison,  C.  Leland,  i9gg'igo2 
Harrison,  John,  1824- 1829 
Harrison,  Joseph,  Jr.,  1854,  1856- 

1859 
Hart,  Samuel,  1865-1870 

Haviland,  John,  1824-1826 
Hays,  Isaac,  1840-1841 
Heller,  Charles  S.,  1879-1880 
Helme,  Wiluam,  1869-1888 
Henderson,  George  R^  iQiS" 
Herse,  Gechigb  p.,  1851 
Hexamer,  Charles  A.,  1904- 
Heyl,   Henry  R.,  1879-1895,  1898- 

1909 
Hoadley,  George  A.,  191 1- 
Horn,  Henry,  1824 
H<»STMAN,  William  J.,  1865-1868 
Houston,  Edwin  J.,  1874-1897 
Howard,  George  C,  1855-1858 
Howe,  Herbert  M.,  1898-1900 
HowsoN,  Charles  Henry,  190J-1907 
Howson,  Henry,  1898-1903 
HuFTY,  Samuel,  1834-1850 
Humphreys,  Samuel,  1826 
Hunter,  James,  1864 
Hutchinson,  Charles  H.,  1888-1890 
Hutchinson,  James,  1841-1842 
Hutchinson,  Joseph,  1860-1863 
Jayne,  Harry  W.,  1891-1910 
Jennings,  W.  N.,  1896 
Johnson,  Lawrence,  1855-1859 
Jones,  Thomas  P..  1826 
Jones,  Washington,  1859-1895, 1897- 

1900 


Katez,  I.,  1824 

Keating,    William    H.,    1824-1826, 

1830-1840 
Keller,  Harry  R,  1914- 
Kelly,  Henry  H.,  185  i 
King,  Robert  P.,  185 1 
Kirk,  Charles  H.,  1830 
KiRKPATRicK,  George  £.,  1911-1914 
Knbass,  William,  1825 
Knight,  Daniel  R.,  1845 
Krumbhaar,  Alexander,  1898-1911 
KuHN,  C.  Hartman,  1896-1905 
Lambert,  Wm.  H.,  1906 
Lesley,  Robert  W.,  1913- 
Le  Van,  W.  Barnet,  1864-1876 
Levy,  Louis  E.,  1903-1915 
Lewis,  Enoch,  1868-1894 
Lewis,  Harvey,  1824- 1827 
Lewis,  Moroecai  D.,  1828-1836 
Lindsay,  John,  1843 
Lindsay,  Robert,  1834-1836 
Linnard,  James  M.,  1836^1838 
LiNViLLE,  J.  Hayes,  1868 
Longstreth,  Charles,  1903-1907 
Longstreth,  Edward,  1868-1870, 

1895-1897 
Loud,  Thomas.  1829-1831 

Love,  William  H.,  1859 

Lucas,  John,  1888-1894 

Lukens,  Isaiah,  1828 

LuKENs,  Jawood,  1902-1908 

Lyman,  Benjamin  S.,  1901-1902 

McAlpine,  James,  1825-1828 

McCaffrey,  E.  V.,  1910- 

McCambridge,  Richard,  1876 

McClure,  John,  1853-1856 

McClurg,  Alexander,  1833- 1839 

McEuen,  Thomas,  1829 

McKean,  William  V.,  1879^1883 

Marks,  William  D.,  1881-1884 

Marshall.  Samuel  R.,  1887-1893 

Mason,  David  H.,  1824 

Mason.  James  S.,  1861 
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MegargeEj  Charles,  1858 
Mezrs,  Richard  Walk,  1908- 
Merrick,  J.  Vaughan,  1^-1866, 

1870^1884 
Merrick^    Samuel   V.,    1824-1827, 

1830-1841,  1855-1863 
Mifflin,  Lloyd,  1825-1826 
Miles,  Frederick  B.,  1874 
Miller,  Abraham^  1824-1846,  1855- 

1858 
Mitchell,  J.  E.,  1874 
Morris,  Isaac  P.,  1836- 1843 
Mitchell,  William  A.,  1864-1865 
Moore,  Bloomfield  H.,  1864-1868 
Moore,  Joseph  W.,   1860-1861 
Morgan,  Marshall  S.,  1914- 
MoRRis,  Elwood.  1844-1847 
Morris,  Henry  G.,  1864-1869 
Morris,  William  E.,  1847-1851 
Muckle,  M.  Richards,  Jr.,  1894-1896 
Naylor,  Jacob,  1863,  1865-1872 
Neafie,  Jacob  G.,  1868 
Newhall,  Paul  W.,  1843-1844 
NoRRis,   Isaac,    1870-1878,   1883- 
Nystrom,  John  W.,  1873-1875 
Ogden,  John  M.,  1833 
Ogle,  Williams,  1845-1850 
O'Neill,  John,  1827-1832 
Orr,  Hector,  1871-1887 

OUTERBRIDGE,  AlEX.  E.,  Jr.,  1881-1886 

Palmer,  B.  Franklin.  1862 
Parrish,  William  D.,  1838,  1852- 

1854 
Parry,  Charles  T.,  1864 
Patterson,  Robert,  1824 
Patterson,  Robert  M.,  1825-1827 
Paul,  Lawrence  T.,  1895- 


Ralston,  Ashbel  G..  1825-1830 
Ramage,  Adam,  1824-1832 
Rand,  Theodore  D.,  1874-1897 
Reed,  William  B.,  1832-1836 
Reeves,  Benjamin,  1829-1837 
Reeves,  Samuel  J.,  1864 
Reeves,  Stacy,  1889-1902 
Rice,  John,  1866-1867 
Richards,  Mark,  1831 
Richardson,  John,  1825 
RiEHLE,  Henry  J.,  1826-1827 
RoBBiNS,  Samuel  J.,  1827-1833 
Roberts,  Algernon  S.,  1828 
Roberts,  Percival,  1864-1868 
Roberts,  Solomon  W.,  1842-1847 
Robinson,  Alexander  P.,  191 1' 
Rogers,  Evans,  1854-1863 
Rogers,  Henry  D.,  1838-1843 
Rogers,  James  S.,  1909- 
Rogers,  Robert  E.,  1867 
Ronaldson,   Charles   E.,    1885-1893. 
1908-1912 

ROSENGARTEN,   GeORGE  D.,   1912" 

RowLAND,  James,  Jr.,  1829-1830 
Rowland,  William,  1828 
Rush,  William,  1825 
Rust,  James  I.,  1824 
Sadtler,  Samuel  P.,  1888-1897 
Sanborn,  E.  H.,  1907* 
Sartain,  John,  1877-1879 
Sartain,  Samuel,  1865-1882 
Savery,  Peleg  B..  1851-1852 
Saxton,  Joseph,  1842-1844 
Say,  Benjamin,  1832-1833 
Scattergood,  Thomas,  1829-1834 
ScHAUM,  Otto  W.,   1907 
Schreiner,  Joseph  H.,  1827-1832 


Pemberton,   Henry,   Jr..    1891-1896  Schumann,  Francis.   i899ri902 

Perry,  Robert  S.,  1912-  Seiper,  Thomas,  1824 

Pettit,  Horace,  1894-1910  Sellers,  Coleman.  1862-1866.  i875' 
PuRVES,  Alexander,  1875-1876  1905 
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Shain,  Charles  J.,  1884-1887 
Shinn,  Earle,  1836-1837 
Sijoan,   Samuel,  1864 
Smith,  Charles  £.,  1852-1855 
SouDER,  Jacob,  1828 
Spangler,  Henry  W.,  1891-1893 
Stevenson.  William,  Jr.,  1828 
Stewart,    Thomas   S.,    1842-1850, 

1852-1863 
Strickland,  William,  1828 
Struthers,  John,  1827-1849 
Taber,    George,   1839-1842 
Tatham,   William    P.,   1870-1878, 

1886-1887 
Thompson,  Ambrose  W.,  183(^1843 
Thomson,  Elihu,  1878-1881 
Thorne,  Wiluam  H.,  1881-1897 
Thornley,  John,  1851 
Tilghman,  Benj.  C,  1871-1875 
ToppAN,  Charles,  1831-1832 
TowNE,  John  H.,  1840-1857,  1869 
Town  send,  Edward  Y.,  i  866-1867 
Tracy,  Ellashib,  1851 
Trautwine,  John   C,   1834,   1844, 

1852-1857 
Trautwine,  John  C.  Jr..  1891-1895 
Trego,  Charles  B.,  1837 -1846 
Trevor,  John  B.,  1832 
Troth,  Henry,  1837-1841 
Tryson,  George  W.,  1831-1833 
Tyler,  Rufus,  1826-1837 
Vauclain,  Samuel  M.,  1898,  1906 
Vaux,  George,  Jr.,  1898-1899 
Walter,  Joseph  S.,  Jr.,  1834-1837 

Walter,  Thomas  U.,   1829-1831, 
1840-1851 


Warder,  William  S.,  1825-1827 
Warner,  John  S.,  1837-1843 
Weaver,  Jacob,  1856-1857 
Weaver,  John  J.,  1880- 1891 
Weightman,  William,  1862-1863 
Wetherill,  Charles,  1835 
Wetherill,  J.  P.,  1902 
Wetherill,  John  P.,  1824-1825 
Wetherill,  William,  1832 
Wetherill,  William  C,  1916- 
Weygandt,  Thomas  J.,  1 851-1863 
Wharton,  William,  Jr.,  1871 
Whitaker,  George  P.,   1851-1852 
White,  Charles  H.,  1828-1835 
White,  Samuel  S.,  1864-1867 
Whitney,  Asa.  1846-1850 
Whitney,  George,   1858-1860 
Whitney,  James  S.,  1862-1863. 

1865-1869 
Whitney,  John  R.,  1861 
WiCKHAM,  M.  T.,  1824 
WiEGAND,  John,  1831-1853 
Wiegand,  S.  Lloyd,  1864,  1890-1893 
Williams,  Edward  H.,  1871-1872 
Williams,  Isaac  S.,  1846-1850, 

1852-1863 
Wilson,  Joseph  M.,  i86g-i886 
Wilson,  O.  Howard,  1864-1869 
WoLBORN,  Cornelius  A.,  1844- 1850 
Wolf.  Otto  C,  1897-1913 
Wood,  Alan,  1845-1863 
Wood.  Samuel  R..  1824-1825 
Wood,  Walter,  1903-1912 
WooTTEN,  John  E.,  1860-1862 
Yardley,  William,  Jr.,  1829 
Yeager.  Joseph,  1833 
Young,  Andrew,  1828^1830 


THE  INSTITUTE'S  ACTIVITIES 


The  Frankun  Institute  was  organized  in  the  year  1824  to  meet  a 
demand  in  America  for  an  Institution  similar  to  that  founded  by  Count 
Humford  in  London  in  1799.  The  founders  intended  it  not  only  as  an 
appropriate  memorial  to  the  name  of  Franklin,  but  as  means  of  continuing 
for  all  time  a  work  which  throughout  his  long  life  he  perhaps  r^rdcd  as 
his  beat,  namely,  the  discovery  of  physical  and  natural  laws  and  their  applica- 
tion to  increase  the  well-being  and  comfort  of  mankind. 

The  Hall  of  the  Institute  is  located  on  the  east  side  of  Seventh  Street, 
between  Market  and  Chestnut  Streets,  and  was  built  from  plans  f^imished 
by  John  Haviland,  architect.  The  corner-stone  was  laid  with  appropriate 
Masonic  and  other  ceremonies,  on  the  eighth  day  of  June,  1825,  at  noon. 
The  funds  for  the  purchase  of  the  lot  and  the  erection  of  the  building  were 
provided  by  the  issue  of  a  building  loan,  which  was  freely  taken  by  members 
and  friends  of  the  enterprise,  and  has  long  since  been  repaid.  The  building 
was  completed,  and  the  Institute  took  possession  of  all  except  the  second 
floor  (which  was  occupied  by  the  United  Stotes  Courts  until  1830)  in  1826. 
Upon  the  first  floor  are  located  the  lecture-room  (capable  of  accommodating 
about  300),  and  laboratories  and  offices.  The  second  floor  is  occupied  by  the 
library,  to  which  special  attention  is  paid  elsewhere.  The  third  floor  is  given 
up  entirely  to  the  use  of  the  School  of  Mechanic  Arts. 

THE  LIBRARY 

The  plan  of  the  founders  contemplated  "the  formation  of  a  library  of 
books  relating  to  science  and  the  useful  arts,  and  the  opening  of  a  reading- 
room;"  and,  accordingly,  in  1827,  the  first  Committee  on  Library  was 
appointed. 

The  books  forming  the  nucleus  of  the  library  were  stored  in  the  residence 
*^^  a  member  of  the  committee  until  early  in  the  year  1829,  when  the  first 
•"eading  room  was  opened.  During  the  next  year  a  special  committee  of 
twenty  issued  an  appeal  for  books  and  contributions  of  money  in  aid  of  the 
library. 

The  founding  of  the  Journal,  in  1826,  by  opening  the  vray  to  the  establish- 
^«*nt  of  exchange  relations  with  other  societies  and  with  the  leading  tnaga- 
«ines  and  periodicals  devoted  to  science  and  the  useful  arts,  proved  an 
invaluable  help  in  promoting  its  growth,  and  thus,  early,  gave  to  the  library 
*^^«  distinctive  character  which  it  has  since  maintained.  From  the  nucleus 
^*^i*nied  by  this  useful  agency  has  grown  a  reference  library  of  scientific 
Uterature,  in  some  branches  unique,  and,  in  extent  and  completeness,  second 
^^  none  in  the  United  States,  embracing  the  publications  of  the  principal 
•*^^emific  and  technical  societies  of  the  world,  and  the  leading  periodicals 
^*^voted  to  science  and  the  arts. 
16 
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Several  of  the  foreign  governments  have  deposited  with  the  library 
complete  sets  of  their  patent  office  publications.  There  are  on  the  shelves 
for  reference  files  of  the  specifications  of  the  patent  office  of  Great  Britain 
since  the  year  1617,  of  France  since  1791,  of  Switzerland  since  1888,  of  the 
United  States  since  1790.  Abstracts  of  the  patents  granted  by  Germany, 
Russia,  Hungary  and  Austria  can  also  be  consulted. 

The  library  is  annually  enriched,  also,  by  the  gift  of  numerous  technical 
publications  of  a  miscellaneous  character  from  foreign  governments,  and 
from  States  and  municipal  authorities  and  corporations.  These  embrace 
publications  relating  to  public  works;  official  reports  relating  to  geology,  the 
mining  and  metallurgical  industries,  agriculture,  public  health,  municipal 
engineering;  reports  of  railway  and  other  transportation  companies,  manu- 
facturing corporations,  etc. 

For  many  years  it  has  been  the  policy  of  this  committee  to  increase  the 
value  of  the  collection  as  a  library  of  reference,  and  to  this  end  it  has 
devoted  systematic  effort  to  the  task  of  completing  the  files  of  its  important 
serial  publications.  In  this  work,  the  committee,  with  the  substantial  assist- 
ance of  several  liberal  contributions  of  money  from  generous  friends  of  the 
Institute,  has  been  notably  successful. 

At  the  present  time  the  collection  consists  of  68,492  volumes  and  29,716 
pamphlets. 

To  inventors  and  manufacturers  seeking  for  information  respecting  the 
state  of  the  arts  and  manufactures,  the  extensive  collection  of  patent  literature 
which  the  library  places  at  their  disposal  is  indispensable,  and  the  library  is 
constantly  resorted  to  by  attorneys  and  their  clients  for  the  purpose  of 
consulting  these  volumes;  while,  to  the  professional  man  and  the  student, 
the  scientific  and  technical  serials  in  which  the  library  is  so  rich  are  no  less 
indispensable  as  an  aid  in  pursuing  their  investigation. 

THE  COMMITTEE  ON  SCIENCE  AND  THE  ARTS 

A  branch  of  the  Institute's  work,  which,  perhaps,  more  obviously  than 
any  other,  illustrates  the  spirit  which  animated  the  founders,  and  which  their 
successors  have  worthily  perpetuated  and  striven  to  improve  and  extend,  is 
that  which  is  now  conducted  by  the  Committee  on  Science  and  the  Arts. 

One  of  the  things  that  was,  apparently,  uppermost  in  the  thoughts  of  the 
founders,  was  the  need — ^as  urgent  then  as  to-day — felt  by  inventors  and 
discoverers,  of  some  competent,  trustworthy  and  impartial  body,  to  whom 
they  could  safely  appeal  for  advice,  and  on  whose' judgment  they  could  con- 
fidently rely  for  an  opinion,  as  to  the  usefulness  of  their  inventions  and 
discoveries. 

One  of  the  first  acts  of  the  Board  of  Managers  was  to  appoint  a  Board 
of  Examiners,  whose  duty  it  was  to  examine  and  make  report  upon  all  new 
and  useful  machines,  inventions  and  discoveries  submitted  to  them.  Sub- 
sequently the  name  of  the  Board  of  Examiners  was  changed  to  the  "Com- 
mittee on  Inventions." 

This  organization  continued  in  existence  until  the  year  1834,  when,  by 
act  of  the  Institute,  it  was  abolished,  and  in  its  place  there  was  established 
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the  "  Committee  on  Science  and  the  Arts/'  with  enlarged  powers  and  a 
wider  field  of  labor.  As  originally  constituted,  membership  in  this  com- 
mittee was  open  to  all  members  o(  the  Institute  in  good  standing  who  chose 
to  enroll  their  names,  and  who  by  thus  voluntarily  associating  themselves 
with  the  committee,  pledged  themselves  to  perform  the  duties  assigned  to 
them. 

Under  this  form  of  organization  the  committee  continued  for  more  than 
fifty  years,  and  its  usefulness  during  this  long  period  is  attested  by  its 
records,  containing  the  results  of  the  examination  of  a  great  number  of 
inventions,  and  of  its  investigations  of  many  subjects  of  importance  en- 
trusted to  it  by  the  Institute. 

In  the  year  1886,  the  Institute  adopted  an  amendment  to  its  by-laws,  by 
which  this  committee  was  reorganized  on  an  elective  basis,  thus  abolishing 
the  plan  of  voluntary  association  which  had  heretofore  been  a  distinguishing 
feature.  By  this  amendment  the  Institute  established  a  Committee  on 
Science  and  the  Arts,  to  be  composed  of  forty-five  members  of  the  Institute, 
to  be  chosen  at  the  annual  election  (fifteen  each  year),  and  "who  shall 
pledge  themselves  by  their  acceptance  of  membership  to  perform  such  duties 
as  may  devolve  upon  them,  and  to  sustain  by  their  labors  the  scientific 
character  of  the  Institute." 

Some  years  later  the  membership  of  the  committee  was  increased  from 
forty-five  to  sixty  and  by  a  provision  recently  adopted  the  members  are 
appointed  by  the  Board  of  Managers,  twenty  each  year. 

A  substantial  proof  of  the  value  of  this  committee's  work,  and  which 
should  be  highly  gratifying  to  every  member  of  the  Institute,  is  afforded  by 
the  action  of  the  Board  of  Directors  of  City  Trusts  in  availing  itself  of 
the  committee's  services  in  the  distribution  of  the  John  Scott  Legacy  Medal 
and  Premium,  "to  ingenious  men  and  women  who  make  useful  inventions." 
The  committee  has  so  carefully  guarded  its  recommendations  of  this  award, 
which  bears  on  the  obverse  of  the  medal  the  inscription,  "  Awarded  by  the 
City  of  Philadelphia,"  that,  thus  far,  in  not  a  single  case,  has  the  Board  of 
City  Trusts,  to  whose  hands  the  city  has  confided  the  administration  of  the 
trust,  failed  to  approve  its  judgments. 

During  the  past  twenty  years  the  committee  has  investigated  over  900 
discoveries,  processes,  and  inventions. 

THE  JOURNAL 

The  publication  of  a  journal  for  the  diffusion  of  knowledge  on  all  sub- 
jects connected  with  science  and  the  useful  arts,  was  embraced  in  the  plai> 
of  the  founders,  and  was  undertaken  shortly  after  the  organization  had  been 
effected.  This  publication  has  been  continued  without  interruption  to  the 
present  time,  and  has  proved  most  useful,  not  only  in  directly  promoting  the 
aims  and  objects  of  the  Institute,  but  also  in  extending  the  sphere  of  it» 
influence  beyond  the  limits  of  its  local  habitation. 

The  first  step  to  secure  a  publication  was  taken  by  the  Institute  as  early 
as  1825,  when,  by  arrangement  with  C.  S.  Williams,  publisher,  a  magazine 
bearing  the  title  The  American  Mechanics*  Magazine,  and  which  had  been 
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founded  by  him  in  New  York  at  the  beginning  of  that  year,  was  acquired  by 
Dr.  Thomas  P.  Jones,  who  had  recently  been  elected  professor  of  mechanics 
in  The  Franklin  Institute.  At  the  outset  the  responsibility  of  this  venture 
appears  to  have  been  assumed  by  Dr.  Jones,  after  he  had  received  assurances 
of  active  co-operation  and  support  from  the  members  of  the  Institute,  who 
were  warmly  interested  in  its  success. 

The  prospectus  of  the  new  publication,  which  was  issued  August  i, 
1825,  announced  the  fact  that  **  shortly  will  be  published 

THE 
FRANKLIN  JOURNAL 

AND 

MECHANICS'  MAGAZINE, 

Under  the  Patronage 

of  the 

Franklin  Institutb,  of  thb  Statb  of  Pennsylvania,  for  thb  promotion  of  thb 
Mechanic  Arts.  Boitbd  by  Dr.  Thomas  P.  Jonbs.  Profbssor  of 

Mbcbanics  in  the  Institute." 

The  object  of  The  Franklin  Journal,  as  defined  in  the  prospectus,  was, 
"to  diffuse  information  on  every  subject  connected  with  useful  arts." 

In  the  prospectus  of  The  Franklin  Journal  attention  is  called  to  the  fact 
that  it  was  intended  to  give  a  list  of  patented  inventions,  with  remarks  upon 
their  utility  and  originality.  This  proposition  was  literally  maintained  and 
continued  as  a  prominent  feature  of  the  Journal  to  the  close  of  1859,  save 
that  the  "  Remarks,"  which  were  in  many  cases  of  the  greatest  value  to 
those  interested  in  the  progress  of  the  arts  and  manufactures,  were  discon- 
tinued on  the  death  of  Dr.  Jones.  His  accession  to  the  position  of  Super- 
intendent of  the  Patent  Office  naturally  caused  him  to  devote  special  atten- 
tion to  the  preservation  of  the  record  of  patents  in  the  pages  of  the  Journal. 
This  circumstance  has  since  proved  of  considerable  value  to  all  who  have 
need  to  refer  to  the  early  patents  of  the  United  States,  as  will  appear  from 
the  following  explanation : 

In  the  official  Patent  Office  publications,  issued  by  the  Government  prior 
to  the  year  1843,  the  publication  of  the  claims  was  omitted;  while,  for  a 
considerable  period  the  Journal  published  an  abstract  of  the  specifications 
and  the  claims  in  full.  The  Journal,  consequently,  is  the  only  source  at 
present  available  for  reference  to  the  specifications  and  claims  of  patents 
issued  by  the  United  States,  from  1828  to  1842,  inclusive.  The  Journal  can 
also  be  used,  in  place  of  the  official  publications,  as  a  source  of  reference  to 
the  patents  granted  during  the  period  1826-1859  in  which  the  patent  lists 
were  published  therein. 

The  complete  file  of  the  Journal  embraces  The  Franklin  Journal,  1826- 
1827,  and  the  Journal  or  The  Franklin  Institute,  1828  to  the  present  time, 
182  volumes  in  all. 

In  its  present  form,  the  Journal  is  an  octavo  of  about  100  pages.  It  is 
published  monthly,  the  twelve  impressions  being  divided  into  two  volumes 
yearly — ^January  to  June  and  July  to  December,  each  separately  paged,  and 
supplied  with  title-page  and  index. 
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THE  SCHOOL  OF  MECHANIC  ARTS 

The  first  Board  of  Managers  of  the  Institute  provided  for  the  establish- 
ment of  a  standing  Committee  on  Instruction,  charged  with  the  duty  of 
directing  its  educational  work. 

This  committee  speedily  perfected  plans  for  systematic  instruction  by 
means  of  lectures  and  demonstrations.  Professorships  in  chemistry,  in  natural 
philosophy  and  mechanics,  and  in  architecture  were  established  and  filled  by 
the  election  of  capable  instructors. 

Provision  was  next  made  for  the  instruction  of  mechanics  and  appren- 
tices and  those  engaged  in  the  useful  trades,  and  early  in  1824  a  school  of 
mechanical  and  architectural  drawing  was  established.  This  experiment  seems 
to  have  been  crowned  with  complete  success ;  and  the  managers  proceeded  to 
establish  another  school,  in  which  should  be  taught  "  all  the  useful  branches 
of  English  literature  and  the  ancient  and  modern  languages."  This  project 
was  realized  in  1826.  In  1827  over  three  hundred  scholars  were  upon  its 
roll.  It  was  the  model  upon  which  the  Central  High  School,  shortly  after- 
wards established  by  the  city  as  part  of  the  public  school  system,  was  pat- 
terned. With  the  organization  of  the  public  high  school,  that  of  the  Institute 
was  abandoned  as  unnecessary.  The  drawing  school,  however,  was  con- 
tinued, and  has  maintained  an  uninterrupted  existence  to  the  present.  Its 
leading  feature — that  of  training  pupils  for  actual  work  in  shop  and  office- 
has  always  been  rigorously  preserved,  and  at  the  present  time,  as  a  school 
for  mechanical  draughtsmen,  it  is  conceded,  by  those  best  qualified  to  judge, 
to  be  one  of  the  most  thorough  and  practical  of  any  in  the  country. 

About  sixteen  years  ago  classes  in  mathematics  were  established;  these 
later  became  a  part  of  the  school  of  machine  design.  Instruction  in  naval 
architecture  was  first  given  in  October,  1899. 

All  departments  of  instruction  were  united  in  the  year  1910  and  are  now 
known  as  the  School  of  Mechanic  Arts. 


LECTURES 

These  have  always  occupied  a  prominent  place  in  the  scheme  of  the  Institute's 
work,  from  the  beginning  to  the  present. 

The  first  course  was  given  in  the  old  Academy  Building,  on  Fourth 
Street,  near  Arch,  owned  by  the  University  of  Pennsylvania,  the  use  of 
which  for  this  purpose  was  granted  by  the  trustees;  and  the  work  of  the 
professors  was  ably  supplemented  by  a  corps  of  volunteer  lecturers  from  the 
membership  of  the  Institute.  A  little  later,  the  Institute  rented  the  lower 
floor  of  the  old  Carpenters'  Hall  for  this  purpose,  and  finally,  on  the  com- 
pletion and  occupancy  of  the  hall,  ihe  lectures  were  held  in  its  own  lecture 
room. 

For  many  years  the  lectures  were  of  the  nature  of  regular  courses  on 
architecture,  mechanics,  physics,  and  chemistry,  varied  of  course  from  year 
to  year,  but  following  generally  the  plan  of  graded  or  consecutive  instruction, 
as  in  schools  and  colleges.  This  system,  however,  though  for  a  long  period 
admirably  useful  in  meeting  the  needs  of  the  public,  was  found  in  time  to  be 
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gradually  outgrowing  its  usefulness.  Lecture  courses  on  scientific  themes, 
which  for  years  had  been  practically  pre-empted  by  The  Franklin  Institute, 
in  time  were  made  attractive  features  in  the  schools  and  colleges,  and  the 
popular  science  lecturer  became  a  conspicuous  figure  on  the  public  lecture 
platform.  And  so  it  came  about,  naturally,  that  the  Committee  on  Instruction 
found  it  advantageous  gradually  to  modify  its  plans  to  adapt  them  to  the 
changes  of  the  times.  For  a  number  of  years,  accordingly,  the  character  of 
the  Institute  lectures  has  departed  widely  from  the  old-time  pattern.  The 
object  at  present  most  conspicuously  kept  in  view  in  the  selection  of  the 
lectures  is  to  give  the  members  of  the  Institute  the  advantage  of  having 
presented  to  them  the  latest  advances  in  the  useful  arts  and  the  sciences 
bearing  thereon;  and,  to  this  end,  the  committee's  efforts  each  year  are 
directed  to  the  purpose  of  securing  the  services  of  men  of  eminence  in  their 
respective  fields  of  labor,  who  are  invited  to  select  their  own  themes.  Since 
its  foundation  The  Franklin  Institute  has  given  free  to  the  public  thousands 
of  lectures  by  distinguished  scientists  and  technologists  on  scientific  and 
technological  subjects  in  addition  to  numerous  popular  and  illustrated  ad- 
dresses on  subjects  of  immediate  interest  to  the  public  and  germane  to  the 
topics  of  the  day. 

MEETINGS 

General  meetings  of  the  Institute's  entire  membership  are  held  once 
each  month,  except  during  the  summer.  At  these  meetings  great  inven- 
tions and  discoveries,  important  engineering  projects,  and  notable  achieve- 
ments in  all  fields  of  scientific  progress  are  presented,  exhibited  or  discussed. 
Many  of  the  epoch-making  inventions  have  been  shown  in  their  experi- 
mental stages  at  these  meetings — ^as  the  phonograph,  the  electric  light,  the 
typewriter,  liquid  air  apparatus,  machine  telegraphy,  etc. 

EXHIBITIONS 

As  a  means  of  promoting  the  mechanic  arts,  the  holding  of  exhibitions 
was  highly  favored  by  the  founders,  and  in  this  field  of  activity  the  Institute, 
for  many  years,  was  conspicuously  prominent. 

The  first  exhibition  of  American  manufactures  was  held  in  October, 
1824,  in  Carpenters'  Hall. 

This,  it  should  be  remembered  to  the  credit  of  the  Institute,  was  the 
first  of  the  kind  to  be  undertaken  in  this  country. 

The  exhibitions  of  the  Institute  were  held  yearly  or  biennially,  down  to 
the  year  1858.  Many  of  the  earlier  events  took  place  in  the  old  Masonic 
Hall,  on  Chestnut  Street,  above  Seventh,  and  in  a  temporary  annex  thereto; 
and  the  more  recent  ones  in  the  one-time  famous  Museum  Building,  at 
Ninth  and  Sansom  Streets,  the  destruction  of  which  by  fire,  in  the  year  1850, 
made  it  necessary  for  the  managers,  for  several  years,  to  adapt  themselves 
to  less  desirable  quarters,  and  finally  to  discontinue  the  exhibitions  for  a 
time  for  want  of  a  centrally  located  building  suitable  for  the  purpose. 

In  the  year  1874  occurred  the  fiftieth  anniversary  of  The  Franklin  In- 
stitute, and  a  fortunate  circumstance  enabled  the  managers  to  signalize  the 
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^     .         y  holding  an  exhibition,  which  proved  from  every  point  of  view  an 

p   "^^'^^ly  successful  one.    The  circumstance  spoken  of  was  the  fact  that  the 

^^y^yy^^ni^  Railroad  Company*  placed  at  the  service  of  the  Institute,  for 

«nibition  purposes,  the  old  building  at  Thirteenth  and  Market  Streets,  for 

^  ^^Xy^^^^  occupied  as  a  freight  station.    Over  268,000  visitors  attended  this 
exhibition. 

.  ..-.  "^cessful,  however,  as  was  the  exhibition  of  1874,  it  was  eclipsed  in 
..  '^'V^y*  *n<i  in  value  from  the  educational  and  technical  standpoint,  by 
Insft^  ^^^  which  will  ever  be  memorable  in  the  annals  of  The  Franklin 
yea  ^  ^^^"  '^^^^  ^*®  ^^^  Electrical  Exhibition,  held  in  the  autumn  of  that 
aoo'^*  ^^^^^  *^^  direction  of  the  Institute,  and  which  by  Act  of  Congress, 
^Pproved  February  26,  1883,  was  made  international  in  character.    It  was  the 

exhibition  in  America  devoted  exclusively  to  the  electrical  arts. 

In   1885  the  Novelties  Exhibition  was  held  in  the  building  erected  for 
the  electrical  exhibition. 

XMo  further  exhibitions  have  been  held  since  that  time,  thoujjh  the  In- 
.    ^x?   ^^"OPerated  with  the  Philadelphia  Museums  in  the  management  of 
tne  National  Export  Exposition  of  1890. 


SOME  INSTANCES  OF  THE  INSTITUTE'S  WORK 

(CHRONOLOGICALLY  STATED) 


1824.  It  held  the  first  Exhibition  of  American  Manufactures  in  Car- 
penters' Hall  on  October  18,  19,  20. 

Silver  medals  were  awarded  for  steel,  domestic  carpetings,  straw  and 
grass  bonnets,  etc 

Classes  were  established  in  Chemistry,  Mechanics,  Natural  History, 
Architecture,  Mathematics,  and  Drawing. 

The  first  course  of  lectures  commenced  April  28  and  was  held  in  the 
Academy  Building,  Fourth  Street  near  Arch. 

1826.  In  January  the  first  number  of  The  Franklin  Journal  was  issued 
under  the  editorial  management  of  Dr.  Thomas  P.  Jones,  who  two  years 
later  became  Superintendent  of  the  United  States  Patent  Office. 

It  extended  its  educational  efforts  by  establishing  on  April  6th  a  High 
School,  in  which  Mathematics,  Drawing,  Geography,  History,  Latin,  Greek, 
French,  Spanish  and  German  were  taught.  Three  hundred  and  four  pupils 
were  in  attendance  in  October. 

Thirty- four  thousand  visitors  attended  the  Institute's  Third  Industrial 
Exhibition  during  its  four  days'  progress. 

1827.  Select  Committee  on  Dry  Docks  made  a  lengthy  illustrated  report, 
giving  costs,  methods  of  operation,  etc. 

1829.  Committee  appointed  to  investigate  the  efficiency  of  moving  water 
as  a  motive  power  (water  wheel  experiments). 

1830.  Committee  appointed  to  inquire  into  causes  of  the  explosion  of 
steam  boilers. 

1831.  Joint  Committee  of  The  Franklin  Institute  and  American  Philo- 
sophical Society  first  began  systematic  meteorological  observations  in  aid  of 
agricultural  and  other  interests. 

1832.  Commission  appointed  to  examine  into  the  resources,  including 
agricultural,  of  Pennsylvania,  an  action  which  led  to  a  Geological  Survey 
of  the  State. 

Notable  paper  in  Journal  of  The  Franklin  Institute  by  Professor 
Walter  R.  Johnson  on  "  The  Strength  of  Steam  Boilers." 

The  Secretary  of  the  Treasury  of  the  United  States  requested  a  further 
extension  of  the  Institute's  inquiry  into  the  causes  of  the  explosion  of  steam 
boilers  to  include  the  prevention  of  steam  boiler  explosions. 

Committee  appointed  to  investigate  the  strength  of  materials.  This 
committee  devised  apparatus  of  various  forms  for  the  testing  of  metals, 
steam  boilers,  building  materials,  etc. 

The  Institute  was  requested*  by  the  State  Legislature  to  examine  and 
report  upon  the  then  existing  system  of  weights  and  measures. 
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1834.  The  Secretary  of  the  Commonwealth  of  Pennsylvania  presented 
the  thanks  of  the  State  for  the  report  on  weights  and  measures  received 
from  the  Institute. 

1837.  The  general  interest  created  by  the  Institute's  work  gave  rise  to 
a  movement  for  the  establishment  of  a  school  of  arts.  The  project  failed  at 
that  time,  but  resulted  later  in  the  founding  of  the  Department  of  Science  of 
the  University  of  Pennsylvania. 

1838.  The  report  of  the  Committee  on  Uniformity  of  Weights  and 
Measures  was  printed.  (The  present  laws  of  the  State  are  based  on  this 
report.) 

1839.  November  Journal  contained  full  translation  of  Daguerre's 
original  communication  to  the  French  Academy  describing  his  discoveries 
in  photography   (the  Daguerreotype). 

1840.  Professor  A.  D.  Bache's  report  on  education  in  Europe  appeared 
in  the  Journal.  (This  report  was  made  for  use  in  connection  with  the 
organization  of  Girard  College.) 

1843.  The  Pennsylvania  Legislature  appropriated  $4000  to  be  devoted 
to  the  purchase  of  instruments  for  the  equipment  of  stations  throughout  the 
State  for  the  systematic  observation  and  collection  of  meteorological  facts; 
the  expenditure  being  left  in  the  hands  of  the  Institute. 

This  is  the  earliest  instance  on  record  of  the  appropriation,  in  any 
country,  of  public  funds  for  the  collection  of  facts  relating  to  the  weather. 

1850.  The  School  of  Design  for  Women  was  founded  by  the  Institute. 
Mrs.  Sarah  Peters,  first  Directress. 

1863.  Monthly  reports  of  Meteorological  Phenomena  at  Philadelphia 
were  published  in  the  Journal.     (These  were  continued  to  1869.) 

1864.  The  shape  and  proportion  of  screw  threads  used  in  machine 
construction  were  investigated  by  a  special  committee.  The  report  of  this 
committee  was  presented  in  1865  and  recommended  for  adoption  by  machine 
builders  throughout  the  United  States  a  uniform  and  simplified  system  of 
screw  threads. 

A  few  years  later  this  was  officially  adopted  by  the  Government,  and 
under  the  designation  of  the  "  U.  S."  or  "  Franklin  Institute  Standard "  is 
now  in  universal  use. 

1869.  Resolutions  passed  by  the  meeting  in  August  and  addressed  to 
Councils  suggested  an  exhibition  to  commemorate  the  hundredth  anniver- 
sary of  the  United  States  and  resulted  in  the  holding  of  the  Centennial 
Exhibition  of  1876. 

1872.  Committee  on  the  mode  of  determining  the  horsepower  of  steam 
boilers  published  its  report. 

1873.  The  Institute  approved  Professor  Lesley's  recommendation  of  a 
more  thorough  Geological  Survey  of  Pennsylvania,  and  asked  the  Legislature 
to  give  prompt  and  full  efifect  to  the  same.  (The  beginning  of  the  Second 
Geological  Survey.) 

Committee    on    Conflagrations    and    Deaths    from    Petroleum    Used  in 
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Lamps.  A  full  report.  Resolutions  were  sent  to  the  Governor  and  Legis- 
lature, requesting  the  appointment  of  a  commission  to  investigate  the  sub- 
ject, determine  tests,  and  to  make  laws  relating  to  the  burning  of  oils  in 
lamps. 

1874.  Fiftieth  anniversary.  Held  great  industrial  exhibition  at  Thirteenth 
and  Market  Streets — the  site  of  the  Wanamaker  store. 

1875.  City  Councils  appropriated  money  for  the  expenses  of  an  expert 
commission  to  be  nominated  by  The  Franklin  Institute  and  to  act  in  con- 
junction with  the  Chief  Engineer  of  the  Water  Department.  To  this  com- 
mission was  referred  the  subject  of  the  present  and  future  water  supply  of 
Philadelphia. 

1876.  The  Pennsylvania  Museum  and  School  of  Industrial  Art  housed 
and  fostered  by  the  Institute. 

1882.  Report  of  the  Special  Committee  on  the  pollution  of  the  Schuylkill 
River  presented  its  report  suggesting  the  construction  of  an  intercepting 
sewer  along  the  Eastern  banks  of  the  Schuylkill  from  Manayunk,  with  an 
outlet  below  the  densely  populated  portions  of  the  city. 

1883.  Special  Committee  on  the  prevention  of  fires  in  theatres  presented 
an  exhaustive  report  which  contained  thirty-eight  recommendations  intended 
to  make  places  of  amusement  more  safe. 

1884.  Without  Federal  or  State  aid  the  Institute  held  the  first  great 
International  Electrical  Exhibition. 

The  first  International  Conference  of  Electricians  was  held  during  the 
progress  of  the  exhibition. 

During  and  immediately  after  the  exhibition  the  most  complete  and 
extended  series  of  tests  attempted  to  that  time  were  made  to  determine 
the  characteristics  of  all  the  more  important  types  of  electrical  apparatus  and 
appliances  then  commercially  used. 

The  organization  of  The  American  Institute  of  Electrical  Engineers 
this  year  resulted  from  the  holding  of  the  Electrical  Exhibition  and  the 
International  Conference  of  Electricians  held  under  the  auspices  of  the 
Institute. 

1885.  Novelties  exhibition  held  in  the'  buildings  erected  for  use  of  the 
electrical  exhibition. 

1887.  The  Institute  organized  the  Pennsylvania  State  Weather  Service. 
Voluntary  observers  made  regular  feports  on  the  weather  conditions  of  the 
State. 

An  appropriation  was  made  by  the  State  to  cover  cost  of  clerical  services 
and  printing.  The  service  was  in  operation  until  1891,  when  the  State  dis- 
continued  the  appropriation. 

1890.  Joseph  M.  Wilson's  voluminous  report  on  schools,  with  particular 
reference  to  trade  schools,  appeared  in  the  Journal  of  The  Franklin 
Institute  during  the  year.  (This  report  served  as  a  basis  for  the  organiza- 
tion of  the  Drexel  Institute.) 

1897.    A  communication  from  the  Board  of  Health  of  the  City  of  Phila- 
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delphia  requested  the  Institute  to  appoint  a  committee  to  confer  with  the 
Board  of  Health  with  a  view  of  taking  action  to  abate  or  modify  the  smoke 
nuisance.    A  full  report  appeared  in  the  Journal. 

1899.  National  Export  Exposition  held  in  conjunction  with  the  Phila* 
delphia  Museums. 

1901.  Resolutions  passed  to  promote  commerce  by  the  improvement  of 
waterways  and  approving  the  creation  of  the  Department  of  Commerce. 

1902.  The  metric  system  fully  discussed  at  the  monthly  meetings.  Reso- 
lutions passed  petitioning  the  national  government  to  enact  such  laws  as 
will  ensure  its  proper  use. 

1906.  Resolutions  passed  urging  the  improvement  of  national  waterways, 
particularly  the  Chesapeake  and  Delaware  Canal. 

1914.  Conducted  meeting  in  Philadelphia  celebrating  thirtieth  anniver- 
sary of  International  Electrical  Exhibition. 

1915.  First  awards  of  The  Franklin  Medal. 


CHARTER  AND  BY-LAWS 


THE  FRANKLIN  INSTITUTE 

OF   THE   STATE  OF  PElTirSTLyAiriA  FOR  THE   PROMOTION  OF  THE 

MECHAiriC  ARTS 

An  Act  to  amend  and  alter  the  Act  incorporating  The  Franklin  Institute 
of  the  State  of  Pennsylvania  for  the  promotion  of  the  Mechanic  Arts. 

Whereas,  The  Act  approved  March  thirtieth,  one  thousand  eight  hundred 
and  twenty-four,  incorporating  The  Franklin  Institute  of  the  State  of  Penn- 
sylvania, for  the  promotion  of  the  Mechanic  Arts,  has  been  found  insufficient 
and  inconvenient  for  accomplishing  the  objects  of  said  corporation,  and  the 
said  corporation  has  applied  for  alteration  and  amendment  thereof. 

Section  i.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  Commonwealth  of  Pennsylvania,  in  General  Assembly  met,  and  it  is 
hereby  enacted  by  the  authority  of  the  same,  that  the  present  members  of 
said  corporation,  and  all  such  persons  as  may  hereafter  become  members 
thereof,  shall  be,  and  are  hereby  created,  a  body  politic  and  corporate  by 
the  name  of  "  The  Franklin  Institute  of  the  State  of  Pennsylvania  for 
THE  Promotion  of  the  Mechanic  Arts,"  and  shall  have  perpetual  succession, 
be  able  to  sue  and  be  sued,  to  plead  and  be  impleaded,  to  have  and  use  a 
common  seal,  and  the  same  to  break,  alter  and  renew  at  pleasure,  and  shall 
be  able  to  take,  hold,  purchase  and  enjoy  such  real  and  other  estates  of  any 
nature  or  kind  whatsoever  as  they  may  obtain  by  purchase,  devise,  bequest 
or  gift,  and  the  same  at  their  pleasure  to  sell,  lease,  mortgage,  pledge,  en- 
cumber, or  dispose  of  as  they  may  deem  proper  or  convenient  for  promoting 
the  objects  of  the  said  corporation;  and  the  said  corporation  shall  have  the 
like  power  over  any  real  estate  or  other  estates  now  owned  or  held  by  them ; 
provided,  that  the  clear  yearly  value  of  the  real  estate  at  any  time  held  by 
them  shall  not  exceed  ten  thousand  dollars. 

Sec.  2.  That  it  shall  be  lawful  for  the  said  corporation  to  raise  funds 
for  the  payment  of  its  present  indebtedness,  and  for  all  other  purposes  of 
the  said  corporation,  to  create  and  sell  such  number  of  shares  of  stock,  at 
ten  dollars  each,  as  may  be  deemed  proper  to  represent  the  estates  of  the 
said  corporation,  and  the  certificates  of  such  stock  shall  be  in  such  form,  be 
transferable  in  such  manner,  subject  to  such  payments,  and  entitle  the  holder 
thereof  to  such  privileges,  as  the  said  corporation  may,  by  its  By-Laws  in 
reference  to  such  stock,  grant  and  direct. 

Sec.  3.  The  object  of  the  said  corporation  shall  be  the  promotion  and 
encouragement  of  manufactures  and  the  mechanical  and  useful  arts,  by  the 
establishment  of  lectures  on  the  sciences  connected  with  them,  by  the 
formation  of  cabinets  of  models,  minerals,  machines,  materials  and  products, 
by  exhibitions  and  premiums,  by  a  library  and  by  all  such  measures  as  they 
may  judge  expedient. 
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Sec.  4.  The  members  of  the  said  corporation  shall  consist  of  manu- 
facturers, mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts. 
and  of  such  stockholders  in  said  corporation  as  may,  by  the  By-Laws,  be 
entitled  to  the  privileges  of  members;  and  every  member  shall  pay  such 
sum  for  an  annual  or  life  subscription  as  the  By-Laws  of  said  corporation 
may  require;  and  honorary  and  corresponding  members  may  be  elected  at 
such  times,  and  in  such  a  way,  and  with  such  privileges  as  said  corporation 
may  deem  expedient. 

Sec.  5.  The  said  corporation  shall  be  managed  in  such  way,  and  by 
such  number  of  officers,  managers  and  other  persons  as  the  By-Laws  may 
prescribe,  and  the  powers  and  functions  of  such  officers,  managers  or  other 
persons,  the  rights  and  duties  of  members,  the  manner  of  their  election,  and 
the  causes  which  may  justify  their  expulsion  or  suspension,  and  all  other 
concerns  of  the  said  corporation,  shall  be  fixed  and  regulated  by  its  By-Laws, 
which  By-Laws  shall  be  adopted  by  said  corporation  at  the  first  monthly 
meeting  after  the  acceptance  of  this  amended  Charter,  and  said  By-Laws 
shall  be  altered  and  amended  only  in  the  manner  provided  in  said  By-Laws 
as  then  adopted. 

Sec.  6.  So  much  of  the  Act  to  which  this  is  a  supplement  as  is  incon- 
sistent herewith  is  repealed. 

Office  of  the  Secretary  of  the  Commonwealth  of  Pennsylvania, 

April  25th,  1864. 
I  certify  that  the  foregoing  bill  passed  both  branches  of  the  Legislature, 
and  received  the  signature  of  the  Governor  on  this  day.    As  witness  my  hand 
the  day  and  the  year  above  written. 

(Signed.)  Eli  Slifer,  Secretary  of  the  Commonzvealth. 


BY-LAWS  OF  THE  INSTITUTE 

Article  L — Trustees. 

Section  i.  All  Real  and  Personal  Estate  of  the  Institute  which  may 
hereafter  be  acquired  by  voluntary  subscription  or  devise,  bequest,  donation, 
or  in  any  way  other  than  through  its  own  earnings  or  by  investment  of  its 
own  funds,  saving  where  the  donors  shall  expressly  provide  to  the  con- 
trary, shall  be  taken  as  acquired  upon  the  condition  that  the  same  shall  be 
vested  in  a  Board  of  Trustees,  who  shall  be  appointed  in  the  manner  here- 
inafter indicated.  Unless  the  title  to  such  property  shall  be  directly  vested 
in  said  Board  of  Trustees  by  the  donors,  the  Institute,  by  deed  attested  by 
the  President  and  Secretary,  which  they  are  hereby  authorized  to  execute 
and  deliver,  shall  forthwith  convey  the  same  to  said  Trustees,  who  shall  hold 
it  in  trust  for  the  purposes  specifically  designated  by  the  donors ;  or,  if  there 
shall  be  no  specific  designation,  for  the  benefit  of  the  Institute  in  the  way 
and  manner  hereinafter  provided,  so  that  the  same  shall  not,  in  any  event. 
be  liable  for  the  debts  of  the  Institute. 
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Sec.  2.  Said  Board  of  Trustees  shall  be  composed  of  seven  (7)  members, 
originally  elected  by  the  Board  of  Managers  on  its  own  nomination. 

Vacancies,  as  they  occur,  shall  be  filled  by  election  jDy  the  Board  of 
Managers  from  nominations  made  by  the  remaining  Trustees  to  a  stated 
meeting  of  the  Board  of  Managers  at  least  one  month  prior  to  the  election; 
the  Board  of  Managers  to  have  the  right  to  reject  any  nominations  not 
satisfactory  to  them. 

The  remaining  members  of  the  Board  of  Trustees,  whenever  at  any  time 
it  shall  be  deemed  necessary  to  do  so,  shall  have  power  to  assign  and  convey 
the  property  held  by  them,  so  as  to  vest  the  title  thereto  in  themselves  and 
their  successors. 

Sec.  3.  Said  Trustees  shall  have  full  power  and  authority,  from  time  to 
time,  to  assign,  sell  and  dispose  of  any  property,  real  and  personal,  by  them 
held,  unless  there  shall  be  some  direction  by  the  donors  to  the  contrary,  and 
shall  have  power  to  convey  the  same  without  purchasers  being  obliged  to 
see  to  the  application  of  the  purchase  moneys,  when  authorized  so  to  do  by  a 
vote  of  two-thirds  (^)  of  the  members  present  at  any  regular  or  special 
meeting  of  the  Board  of  Managers ;  provided,  that  they  shall  not  be  obliged 
to  sell  or  convey  unless  a  majority  of  their  own  Board  shall  also  approve. 

Sec.  4.  Said  Trustees  shall  not  be  confined  to  legal  investments,  but 
shall  have  full  power  to  invest  in  any  real  property,  improvements  and 
alterations,  and  in  any  securities,  other  than  shares  of  stock,  or  unusual 
personal  obligations,  which  to  them  may  seem  advisable. 

Sec.  5.  Said  Trustees  shall  have  power  to  appoint  agents  to  act  for 
them,  and  for  the  acts  of  such  agents  they  shall  not  be  personally  responsible 
where  they  have  exercised  ordinary  prudence  in  selecting  them. 

Sec.  6.  Said  Trustees  shall  have  power  to  carry  into  effect  any  special 
trusts  upon  which  any  property  may  be  held  by  them.  They  shall  pay  out  all 
necessary  and  proper  costs,  charges  and  expenses,  and  from  time  to  time 
shall  pay  over  the  net  income  to  the  Board  of  Managers,  to  be  applied  by 
them  to  the  uses  of  the  Institute  in  accordance  with  the  terms  of  the  trusts 
from  which  the  income  is  derived. 

The  principal  and  interest  of  all  trust  funds  shall  not  be  liable  for  debts 
of  the  Institute  but  shall  be  devoted  to  its  continuance  and  preservation. 

Sec.  7.  At  the  annual  meeting  of  the  Board  of  Managers  in  each  year, 
said  Board  of  Trustees  shall  present  report  of  their  proceedings  and  a 
detailed  statement  of  their  receipts  and  expenditures  for  the  year.  An 
approval  of  such  account  shall  be  final  and  conclusive,  and  shall  bar  any 
right  to  demand  any  other  or  further  accounting. 

Sec.  8.  The  Board  of  Trustees,  at  a  meeting  of  the  members  of  the 
Institute,  called  after  three  (3)  months*  special  notice,  at  which  the  holders 
of  nine-tenths  (Vw)  of  the  whole  outstanding  shares  of  stock  shall  vote 
affirmatively,  may  convey  all  property,  real  and  personal,  in  them  vested,  to 
the  Institute,  free  and  clear  of  all  trusts;  provided,  that  there  be  no  specific 
trusts  violated  by  such  conveyance,  and  that  all  the  members  of  said  Board, 
as  the  same  shall  then  be  constituted,  shall  approve  of  such  conveyance. 
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Article  II. — Stock, 

Section  i.  The  Real  and  Personal  Estates  of  the  Institute  as  held  upon 
the  First  day  of  January,  One  Thousand  Eight  Hundred  and  Eighty-one, 
shall  be  valued  at  One  Hundred  Thousand  Dollars,  and  shall  be  represented 
by  Ten  Thousand  Shares  of  Stock  of  the  par  value  of  Ten  Dollars  each. 
Said  shares  shall  be  divided  into  two  classes,  viz.: — 

First  Class, — Shares  not  registered  for  use :  on  which  no  annual  payment 
shall  be  charged  or  collected,  and  the  holders  thereof  shall  not  have  the 
privileges  of  members  of  the  Institute,  but  may,  if  of  legal  age,  vote  at  any 
annual  election  for  officers,  managers  and  auditors,  upon  the  payment  of 
One  Dollar  upon  each  share  of  stock  on  which  they  may  desire  to  vote: 
provided,  however,  such  shares  have  been  held  by  the  same  person  at  least 
three  months  before  such  election. 

Shares  of  the  First  Class  may  be  converted  into  shares  of  the  Second 
Qass  at  the  pleasure  of  the  owners,  provided  the  transfer  be  approved  by 
the  Board  of  Managers;  but,  when  once  so  converted,  they  shall  always 
continue  in  the  Second  Class. 

Second  Class, — Shares  registered  for  use:  on  which  Twelve  Dollars 
per  annum  shall  be  due  and  payable  from  resident  members  in  advance  on 
the  first  day  of  October  in  each  year,  except  as  hereinafter  provided. 

Non-resident  holders  of  Second  Qass  stock  shall  pay  an  annual  fee  of 
Five  Dollars. 

Sec.  2.  The  holders  of  Second  Class  stock  shall  be  entitled  to  the  use 
of  the  library,  lectures  and  reading-room;  and,  if  of  legal  age,  to  all 
other  privileges  of  membership  in  the  Institute,  so  long  as  they  make  the 
annual  payment  in  advance ;  and  shall,  on  the  payment  of  One  Dollar  there- 
for, be  entitled  to  a  Certificate  of  Membership. 

Sec.  3.  If  the  annual  dues  for  successive  years  remain  unpaid  at 
the  expiration  of  two  and  a  half  years  on  any  share  of  stock  of  the 
Second  Class,  such  share  shall  then  become  forfeited  to  the  Institute;  but 
such  forfeiture  may  be  remitted  by  a  unanimous  vote  of  the  Board  of 
Managers. 

Sec.  4.  Stock  of  the  Second  Class  may  be  held  in  trust  for  persons  not 
of  legal  age,  and  shall  be  liable  to  the  payment  of  only  one-half  the  annual 
fees  due  upon  stock  of  Second  Class  held  by  persons  of  legal  age ;  provided, 
that  when  such  minors  arrive  at  legal  age,  new  certificates,  subject  to  the 
full  annual  contribution,  shall  issue  on  payment  of  the  customary  fee. 

Sec.  5.  Certificates  for  the  First  Class  stock  may  be  issued  for  any 
number  of  shares  in  a  single  certificate ;  but  every  certificate  for  the  Second 
Qass  shall  be  for  one  share  only. 

Sec.  6.  No  share  of  stock  in  the  Second  Qass  shall  be  transferred  until 
all  arrearages  and  fines  are  paid,  and  all  books  and  tickets  returned,  and  the 
transfer  approved  by  the  Board  of  Managers. 

Sec  7.  All  certificates  of  stock  shall  be  signed  by  the  President  and 
Secretary;  shall  be  issued  by  the  Actuary,  and  shall  be  transferable  only  on 
the  books  of  the  Institute  by  the  owner,  or  his  legal  representative,  on  the 
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surrender  of  the  old  certificate,  and  of  a  fee  of  twenty-five  cents  for  each 
certificate. 

Sec.  8.  All  subscriptions  to  stock  shall  be  approved  by  the  Board  of 
Managers  before  the  certificate  can  be  issued. 

Sec.  9.  The  shares  of  stock  obtained  by  the  Institute  by  legacies,  dona- 
tions, or  forfeiture  shall  at  once  be  cancelled. 

Article  III. — Members, 

Section  i.  The  members  of  the  Institute  shall  consist  of  manufacturers, 
mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts,  and  they  may 
be  either  annual  contributors,  associate  members,  life  members,  permanent 
members,  holders  of  Second  Class  stock,  honorary  or  corresponding  members. 

Sec  2.  The  privileges  of  membership,  other  than  associate  membership, 
in  the  Institute  shall  extend  only  to  persons  of  legal  age  who  are  not  in 
arrears  and  who  shall  have  signed  the  Charter  and  By-Laws. 

Sec.  3.  Annual  contributors  shall  pay  yearly  dues  of  Fifteen  Dollars; 
shall  be  entitled  to  all  of  the  privileges  of  the  Institute,  and  shall  be  eligible 
to  any  office  or  to  membership  upon  any  committee. 

Sec.  4.  Non-resident  annual  contributors  shall  pay  an  entrance  fee  of 
Five  Dollars  and  annual  dues  of  Five  Dollars. 

Sec.  5.  Associate  members  shall  be  over  seventeen  and  under  twenty- 
five  years  of  age.  They  shall  have  the  right  to  attend  all  meetings  of  the 
Institute,  use  the  library,  receive  the  Journal  and  serve  upon  committees, 
but  they  shall  not  have  the  right  to  vote  or  to  hold  office.  They  shall  pay 
annual  dues  of  Five  Dollars.  The  term  of  an  associate  member  shall  be 
limited  by  the  age  of  twenty-five  years,  after  which  he  shall  become  an  annual 
contributor  with  the  dues  and  privileges  of  that  class  and  he  shall  be  duly 
notified  of  the  transfer. 

Sec.  6.  Annual  contributors,  whether  resident,  non-resident  or  associate 
members,  shall  be  elected  by  the  Board  of  Managers. 

Sec.  7.  Honorary  and  Corresponding  Members  shall  be  nominated  by 
the  Board  of  Managers,  and  shall  require  for  their  election  four-fifths  of 
the  votes  of  the  members  present,  at  any  meeting  of  the  Institute  at  which 
their  nomination  may  be  acted  upon.    They  shall  pay  no  dues. 

Sec  8.  Life  members,  whose  membership  shall  not  be  transferable,  may 
be  elected  by  the  Board  of  Managers  upon  the  payment  of  Two  Hundred 
Dollars  in  any  one  year. 

Non-resident  Life  members  may  be  elected  in  the  same  way  upon  pay- 
ment of  Seventy-five  Dollars  in  any  one  year. 

Sec  9.  A  permanent  membership,  which  may  be  transferred  by  will  or 
otherwise,  subject  to  the  approval  of  the  Board  of  Managers,  may  be  granted 
by  the  Board  of  Managers  to  any  one  who  shall  contribute  to  the  Institute 
for  that  purpose  the  sum  of  One  Thousand  Dollars  in  any  one  year. 

Sec  10.  Non-resident  members  shall  be  those  who  reside  permanently 
at  a  distance  not  less  than  twenty-five  miles  from  Philadelphia.  Transfers 
of  membership  from  the  resident  to  non-resident  class  may  be  granted  by 
the  Board  of  Managers  at  its  discretion  in  cases  of  temporary  absence  of 
a  member  from  the  city  for  a  period  of  not  less  than  one  year. 
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Sec.  II.  Members  shall  be  entitled  to  a  Certificate  of  Membership  on 
payment  of  One  Dollar. 

Sec.  12.  Resignations  of  membership  shall  be  made  to  the  Board  of 
Managers  in  writing,  but  shall  not  be  accepted  until  all  dues,  fines,  and 
arrears  of  dues  and  current  dues  at  the  annual  rate  up  to  the  date  of 
resignation,  shall  have  been  paid,  and  books  and  tickets  returned. 

Article  IV. — Payments  of  Dues. 

Section  i.  The  annual  payment  of  fees  for  membership  shall  be  due 
and  payable  on  the  first  of  October  in  each  year,  in  advance ;  but  all  members 
elected  after  the  31st  of  March  in  each  year  shall  pay,  in  advance,  for  the 
current  year,  one-half  of  the  annual  dues. 

Sec.  2.  Any  member  whose  dues  are  more  than  three  months  in  arrears 
shall  be  notified  by  the  Actuary.  Should  such  dues  not  be  paid  when  they 
become  six  months  in  arrears,  the  privileges  of  membership  shall  by  that 
fact  be  suspended.  When  nine  months  in  arrears  such  member  shall  be 
again  notified,  and  if  such  dues  become  one  year  in  arrears,  the  said  member 
shall  by  that  fact  forfeit  all  connection  with  the  Institute.  The  Board  of 
Managers,  however,  may,  for  cause  by  it  deemed  sufficient,  extend  the  time 
for  payment  and  for  the  application  of  these  penalties. 

The  Board  of  Managers  may,  for  sufficient  cause,  temporarily  excuse 
from  payment  of  annual  dues  any  member  who  from  ill  health,  advanced  age 
or  other  good  reason  assigned,  is  unable  to  pay  such  dues ;  and  the  Board  may 
remit  the  whole  or  part  of  the  dues  in  arrears  or  accept  in  lieu  thereof 
service  or  material  contributed  to  the  Institute. 

Sec.  3.  Every  person  admitted  to  membership  in  the  Institute  shall  be 
considered  as  liable  for  the  payment  of  dues  until  he  shall  have  resigned, 
been  dropped  or  have  been  relieved  therefrom  by  the  Board  of  Managers. 

Sec.  4.  The  annual  dues  from  contributing  members  may  be  applied  to 
the  current  expenses  of  the  Institute,  but  all  moneys  received  from  life  and 
permanent  membership  shall  be  vested  in  the  Board  of  Trustees,  the  income 
therefrom  only  to  be  applied  to  the  maintenance  fund. 

Article  V. — Officers. 

The  officers  shall  be  a  President,  three  Vice-Presidents,  a  Secretary,  a 
Treasurer,  and  twenty-five  Managers.  A  majority  of  the  Managers  shall  be 
persons  directly  interested  in  industrial  pursuits. 

Article  VI. — Election  of  Officers. 

Section  i.  An  election  for  officers  shall  be  held  on  the  third  Wednesday 
in  January  in  each  year.  At  this  election  the  President  and  the  Treasurer 
shall  be  elected  to  serve  one  year,  and  one  Vice-President,  and  eight  Mana- 
gers, shall  be  elected  to  serve  for  three  years;  provided,  that  the  officers 
now  elected  or  who  may  hereafter  be  elected,  shall  continue  to  serve  until 
their  successors  be  elected. 
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One  Manager,  to  be  known  as  the  Alumni  Manager,  shall  be  elected  in 
January  of  every  third  year,  beginning  in  the  year  1910,  by  the  Alumni  Asso- 
ciation of  the  Institute,  to  serve  for  three  years.  A  vacancy  in  this  position 
shall  be  filled  by  election  in  the  same  manner  for  the  unexpired  term. 

The  Secretary  shall  be  elected  by -the  Board  of  Managers  at  their  first 
stated  meeting  after  the  annual  election  each  year. 

Sec  2.  All  elections  for  officers  of  the  Institute  shall  be  by  letter  ballot. 
and  no  vote  may  be  cast  by  proxy,  nor  received  from  a  member  in  arrears. 

Sec.  3.  Nominations  for  the  annual  election  for  officers  shall  be  presented 
in  writing  at  the  stated  meeting  in  the  mouth  of  December.  Each  nomination 
paper  must  be  signed  by  at  least  two  members  in  good  standing,  who  shall 
certify  that  the  candidate  will  serve  if  elected.  After  the  nominations  are 
dosed,  the  President  shall  appoint  three  members,  who  are  neither  officers 
nor  nominees,  to  act  as  tellers  of  the  election.  The  list  of  nominees  shall 
promptly  be  posted  at  the  Institute  and  incorporated  (with  directions  for 
voting)  in  a  ballot  to  be  sent  to  each  member  by  the  Secretary  at  least  one 
week  before  the  date  of  the  election.  Each  ballot  shall  be  accompanied  by  a 
return  envelope  addressed  "To  the  Tellers  of  Election,"  and  provided  with 
a  space  for  the  signature  of  the  member  voting. 

Sec.  4.  On  the  date  of  the  annual  election,  and  at  an  hour  previously 
designated  by  their  chairman,  the  tellers  shall  meet  at  the  Institute  and 
shall  count  all  legal  votes  that  have  been  received  by  mail  or  placed  in  the 
ballot  box  before  8  o'clock  p.m.;  and  when  the  count  is  completed  they 
shall  report  to  the  annual  meeting  of  the  Institute  the  total  number  of 
ballots  cast,  together  with  the  number  of  votes  received  by  each  candidate. 
Thereupon  the  presiding  officer  shall  announce  the  names  of  the  candidates 
who  received  the  plurality  of  votes  for  each  office,  and  shall  declare  them 
elected  officers  of  the  Institute  for  the  ensuing  terms. 

Article  VII. — President. 

It  shall  be  the  duty  of  the  President,  or,  in  his  absence,  of  one  of  the 
Vice-Presidents,  in  order  of  seniority  of  election,  or,  in  their  absence,  of 
a  President  to  be  chosen  pro  tempore,  to  preside  at  all  meetings  of  the 
Institute  and  of  the  Board  of  Managers. 

Article  VIII. — Secretary. 

Section  i.  The  Secretary  of  the  Institute  shall  be  a  person  of  scientific 
attainments.  He  shall  receive  such  salary  as  may  be  fixed  by  the  Board  of 
Managers. 

Sec.  2.  He  shall  have  general  charge  and  supervision,  subject  to  the 
Board  of  Managers,  of  all  the  work  of  the  Institute,  and  of  its  library, 
museum,  laboratories,  and  property  in  general. 

Sec.  3.  He  shall  keep  the  minutes  of  all  meetings  of  the  Institute;  and 
shall  perform  all  the  duties  usually  pertaining  to  the  office  of  secretary. 

Sec  4.  He  shall  be  ex  officio  a  member  of  the  Board  of  Managers  and 
of  all  standing  committees  of  the  Institute. 
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Sec  5.  As  ex  officio  Secretary  of  the  Committee  on  Science  and  the 
Arts  he  shall  attend  all  meetings  of  that  Committee  and  keep  the  minutes 
thereof.  He  shall  also  attend  meetings  of  sub-committees  at  which  his 
attendance  has  been  requested,  and  when  desired  shall  aid  sub-committees 
in  making  searches  and  in  the  examination  of  authorities,  documents,  ap- 
paratus, etc. 

Two  weeks  before  each  stated  meeting  of  the  Committee  he  shall  report 
to  its  Chairman  the  status  of  all  investigations  pending  before  the  sub- 
committees. 

He  shall  also  perform  any  other  duty  that  may  tend  to  advance  the 
work  of  the  Committee. 

With  the  approval  of  the  Board  of  Managers  he  may  appoint  an  assist- 
ant to  perform  some,  or  all  of  his  duties  as  Secretary  of  this  Committee. 

Article  IX. — Treasurer, 

It  shall  be  the  duty  of  the  Treasurer  to  receive  from  the  Board  of 
Trustees  all  funds,  which  they  may  pay- over  to  the  Board  of  Managers  in 
accordance  with  Section  6  of  Article  I.  He  shall  also  receive  all  moneys 
collected  for  the  Institute  by  the  Actuary.  He  shall  deposit  all  moneys 
received,  in  the  name  of  the  corporation,  in  such  institution  as  the  Board 
of  Managers  may  direct.  He  shall  make  no  payments  without  written 
vouchers  from  the  Board  of  Managers.  He  shall  keep  accurate  accounts  of 
the  income  and  disbursements  of  the  Institute,  exhibit  an  accurate  statement 
of  his  receipts  and  payments  at  each  stated  meeting  of  the  Board  of 
Managers,  and  of  the  condition  of  the  finances  of  the  Institute  whenever 
called  on  by  them,  and  shall  make  an  annual  statement  thereof  at  the 
annual  meeting  of  the  Institute.  He  shall  give  bonds  to  an  amount  fixed  by 
the  Board  of  Managers  for  the  faithful  performance  of  his  trust.  In  case 
of  a  vacancy  in  the  office  of  treasurer,  it  shall  be  the  duty  of  the  Board  of 
Managers  to  appoint  a  person  to  perform  the  duties  of  the  position  pro 
tempore. 

Article  X. — Board  of  Managers, 

Section  i.  The  Board  of  Managers  shall  consist  of  25  members  elected 
as  provided  in  Article  VI ;  all  officers  of  the  Institute,  ex  officio,  except  the 
Trustees;  and  the  Chairman  of  the  Committee  on  Science  and  the  Arts, 
ex  officio. 

The  Board  of  Managers  shall  have  entire  charge  and  control  of  the 
current  receipts  and  expenditures  of  the  Institute,  and  of  all  its  business 
affairs  not  specially  reserved  to  the  Board  of  Trustees,  and  shall  have 
authority  to  do  all  acts  not  inconsistent  with  the  rights  and  duties  of  the 
Trustees  which  may  in  their  judgment  advance  the  interests  of  the  Institute. 

They  shall  have  authority,  by  exchange,  sale  or  otherwise,  to  add  to  or 
subtract  from  the  collections  of  books,  furniture  and  apparatus,  in  such 
manner,  however,  that  the  aggregate  value  of  the  same  to  th'*  Institute,  at 
any  time,  may  not  be  impaired. 

They  shall  have  authority  to  elect  members  of  the  Institute,  except  Hon- 
orary and  Corresponding  Members,  who  shall  be  elected  by  the  Institute. 
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Sec.  2.  They  shall  keep  regular  minutes  of  their  proceedings,  which 
shall  be  open  at  all  times  to  inspection  by  members  of  the  Institute. 

Sec  3.  They  shall  present,  at  the  annual  meeting  of  the  Institute,  a 
report  of  their  proceedings  and  of  the  condition  of  the  affairs  of  the 
Institute. 

Sec.  4.  They  shall  hold  stated  meetings  once  in  each  month.  They 
shall  elect  their  own  officers,  except  the  chairman,  who  shall  be  the  Presi- 
dent of  the  Institute,  or  in  his  absence,  as  provided  for  in  Article  VII,  and 
shall  be  at  liberty  to  make  by-laws  for  their  own  regulation  not  inconsistent 
with  the  Charter,  or  with  the  By-Laws  of  the  Institute.  Seven  of  their 
members  shall  constitute  a  quorum. 

Sec.  5.  All  vacancies  in  the  Board  of  Managers  shall  be  filled  by  an 
election  at  the  next  stated  meeting  of  the  Institute. 

Article  XI. — Audits, 

The  accounts  of  the  Treasurer  and  Board  of  Trustees  shall  be  audited 
at  least  once  a  year  by  certified  public  accountants,  who  shall  report  to  the 
Board  of  Managers.  ' 

Article  XII. — Committees  of  the  Institute. 

Section  i.  T.here  shall  be  the  following  Standing  Committees,  each  to 
consist  of  ten  members,  to  be  appointed  by  the  President,  at  the  first  meeting 
after  the  annual  election,  who  may  be  aided  in  his  choice  by  nominations 
made  at  the  annual  meeting.  All  members  notified  of  their  appointment  to 
any  committee,  if  they  do  not  decline  before  the  next  stated  meeting,  shall 
be  considered  members  thereof: — 

1.  On  the  Library. 

2.  On  the  Museum. 

3.  On  Meetings. 

Sec.  2.  There  shall  be  a  Committee  on  Science  and  the  Arts,  consisting 
of  sixty  members  of  the  Institute,  who-  shall  pledge  themselves  by  their 
acceptance  of  membership  to  perform  such  duties  as  may  devolve  upon  them 
and  to  sustain  by  their  labors  the  scientific  character  of  the  Institute. 

They  shall  be  elected  by  the  Board  of  Managers  at  its  stated  meeting  on 
the  fourth  Wednesday  of  January,  twenty  members  being  elected  each  year 
to  serve  for  three  years. 

The  Secretary  shall  report  to  the  Board  of  Managers  at  said  meeting 
the  number  of  vacancies  on  the  Committee  from  any  cause,  and  the  names 
of  those  whose  terms  expire  that  year,  together  with  the  record  of  their 
attendance  at  meetings  of  the  Committee,  and  a  brief  summary  of  their 
participation  in  the  work  of  the  Committee  and  its  sub-committees.  Vacancies 
occurring  during  any  year  may  be  filled  by  the  Committee  itself  by  election  of 
members  to  serve  until  the  following  January. 

Within  one  month  after  the  Annual  Election,  the  Committee  shall  hold 
a  meeting  at  which  it  shall  elect  a  Chairman  for  the  current  year. 

It  shall  be  the  duty  of  the  Committee  to  investigate  and  report  upon  any 
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subject  referred  to  it  by  a  vote  of  the  Institute,  or  any  Section  thereof,  and 
at  its  discretion  to  investigate  other  subjects  on  application. 

Applications  for  the  examination  of  any  subject  shall  be  made  to  the 
Committee,  either  by  recommendation  of  the  Institute,  or  any  Section  thereof, 
or  by  requests  from  inventors  or  others,  under  the  regulations  of  the 
Committee. 

It  shall  also  be  the  duty  of  the  Committee  to  make  or  recommend  the 
award  of  medals  and  other  forms  of  recognition  established  by,  or  in  charge 
of,  the  Institute. 

Sub-committees  to  examine  any  subject  shall  be  appointed  by  the  Chair- 
man of  the  General  Committee  from  its  membership,  but  they  may  include  a 
minority  of  persons  who  are  not  members  of  the  General  Committee  or  of 
the  Institute,  but  whose  expert  services  are  desired  in  the  examination. 

Reports  of  sub-committees  shall  be  made  to  the  General  Committee  in 
writing. 

Final  action  on  a  report  conferring  or  recommending  an  award  shall 
not  be  taken  by  the  General  Committee  except  at  the  second  of  two  suc- 
cessive stated  meetings  at  which  it  has  been  read  and  been  open  for  dis- 
cussion and  amendment. 

A  quorum  for  final  action  upon  a  report  conferring  or  recommending 
an  award  shall  consist  of  not  less  than  fifteen  members,  and  when  such 
report  is  adopted  it  shall  be  accepted  as  the  decision  of  the  Institute. 

Reports  when  issued  after  final  adoption  shall  set  forth  that  they  are  the 
action  of  The  Franklin  Institute  by  its  Committee  on  Science  and  the  Arts. 
They  shall  be  signed  by  the  President  and  the  Secretary  of  the  Institute  and 
by  the  Chairman  of  the  Committee ;  and  the  seal  of  the  Institute  shall  be 
afRxed  thereto.  The  Committee  may  provide  that  such  reports  shall  also  be 
signed  by  the  members  of  the  respective  sub-committees  who  made  the  in- 
vestigations and  prepared  the  reports. 

The  Chairman  of  the  Committee  shall  submit  to  the  stated  meetings  of 
the  Board  of  Managers  in  October,  December,  February,  April,  and  June  of 
each  year,  a  report  of  the  number  of  investigations  pending  before  the 
Committee,  the  number  disposed  of  since  the  last  report,  with  the  action 
taken  or  award  made  in  each  case,  and  the  number  and  nature  of  new 
investigations  undertaken  since  the  last  report,  and  such  other  information 
as  to  the  work  of  the  Committee  as  the  Board  of  Managers  may  require. 

He  shall  also  report  to  the  stated  meetings  of  the  Institute  such  recent 
action  of  the  Committee  as  he  may  deem  of  interest. 

At  the  request  of  the  Committee  on  Publications,  and  to  make  an 
adopted  report  more  suitable  for  use  in  the  Journal  of  the  Institute,  the 
sub-committee  that  prepared  the  report  shall  have  authority  to  amplify  or 
abridge  it  without  in  any  way  changing  its  meaning  or  recommendation  for 
award;  but  the  fact  of  such  modification  must  be  stated  as  a  note  at  the 
beginning  of  its  publication  in  the  Journal. 

Sec.  3.  Each  committee  named  in  the  first  and  second  sections  shall 
choose  a  chairman  at  its  first  meetincf  after  its  appointment. 

Record  of  their  proceedings  shall  be  kept  by  the  Secretary.  They  shall 
report  to  the  Institute,  and  when  required  to  the  Board  of  Managers. 
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They  shall  be  governed  by  such  rules,  not  inconsistent  with  these  By- 
Laws,  as  may  be  adopted  by  them  respectively. 

The  Committees  on  the  Library,  on  Meetings,  and  on  Science  and  the 
Arts,  shall  meet  at  least  once  in  each  month,  except  in  July  and  August. 

Sec.  4.  No  bills  for  expenses  incurred  by  committees  shall  be  paid 
unless  approved  by  the  Committees  which  incurred  them. 

Article  XI IL — Meetings. 

Section  i.  The  Institute  shall  hold  stated  meetings  on  the  third 
Wednesday  of  each  month,  except  in  June,  July,  August,  and  September. 
That  on  the  third  Wednesday  in  January  of  each  year  shall  be  the  annual 
meeting. 

Sec.  2.  Special  meetings  shall  be  called  by  order  of  the  President,  upon 
request  of  the  Board  of  Managers,  or  the  written  application  of  twelve 
members  of  the  Institute.    Fifteen  members  shall  constitute  a  quorum. 

Article  XIV. — Order  of  Business, 

Section  i.  The  stated  meetings  of  the  Institute  shall  be  held  at  the 
hour  of  8  o'clock  p.m. 

Sec.  2.    The  order  shall  be  as   follows: 

1.  Reading  of  the  Minutes. 

2.  Reports  from  the  Board  of  Managers. 

3.  Reports  from  the  Standing  Committees,  etc. 
(i)    On  the  Library. 

(2)  On  the  Museum. 

(3)  On  Meetings. 

(4)  On  Science  and  the  Arts. 

4.  Reports  from  Special  Committees. 

5.  The  paper  announced  for  the  evening. 

6.  The  Secretary's  report. 

7.  Deferred  business. 

8.  Consideration  of  new  business. 

Sec.  3.  At  the  annual  meeting,  the  tellers'  report  may  be  received  and 
read  by  the  Secretary  immediately  after  the  conclusion  of  any  number  of  the 
order  of  business. 

Sec.  4.  The  order  of  business  may  be  altered  for  any  meeting  by  a  vote 
of  two-thirds  of  the  members  present  thereat. 

Article  XV. — Rules. 

The  Institute,  at  its  meetings,  shall  be  governed  by  Roberts'  Rules  of 
Order. 

Article  XVI. — Organisation  and  Government  of  Sections. 

Section  i.  For  the  promotion  and  encouragement  of  manufactures  and 
the  mechanic  arts,  as  well  as  of  the  sciences  connected  with  them,  members 
of  the  Institute  may  form  sections  and  hold  meetings  in  such  rooms  as  may 
be  provided  for  them  by  the  Board  of  Managers.    These  sections  shall  be 
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constituted  as  hereinafter  provided,  and  shall  have  precedence .  in 
of  their   formation. 

Sec.  2.    Any  number  of  members,  not  less  than  twelve,  may 

Sec.  3.  Members  desiring  to  form  a  section  shall  make  written  ap- 
plication to  that  eRect  to  the  Committee  on  Sectional  Arrangements,  which 
committee  shall  report  such  applications  to  the  Board  of  Managers. 

If  the  application  shall  be  approved  by  the  Board  of  Managers,  the 
section  shall  be  established  and  the  names  of  the  petitioners  shall  be  recorded 
on  the  minutes  as  the  founders  of  that  section,  and  shall  be  reported  by 
the  Board  of  Managers  to  the  Institute  at  its  next  meeting.  Whenever  the 
petitioners  shall  have  organized,  they  shall  report  such  organization,  with 
the  names  of  their  officers,  to  the  Committee  on  Sectional  Arrangements. 
But  if  they  shall  fail  to  organize  such  section  within  six  months  after  the 
date  of  said  approval,  or  if  an  established  section  shall  fail  to  make  a  report 
of  its  proceedings  to  the  committee  during  any  period  of  twelve  months,  it 
shall  be  the  duty  of  the  Committee  on  Sectional  Arrangements  to  inform  the 
Board  of   Matiagers,   which   may   thereupon   declare   that   such   section  is 

Sec  4.  All  members  of  the  Institute  shall  have  the  privilege  of  en- 
rolling themselves,  without  payment  of  additional  fees,  as  members  of  an; 
of  the  sections  which  are  now,  or  which  may  hereafter  be,  established  in 
conformity  with  these  By-Laws,  and  such  enrollments  shall  be  reported 
from  month  to  month  to  the  secretaries  of  the  sections  designated ;  but  no 
person  shall  be  entitled,  to  any  of  the  privileges  of  any  of  the  sections  who 
has  not  complied  with  the  condition  of  Article  III  of  these  By-Laws. 

Sec.  5.  Each  section  shall  submit  to  the  Committee  on  Sectional 
Arrangements  prior  to  the  stated  meeting  of  the  Board  of  Managers  in 
December  of  each  year,  an  estimate  of  moneys  it  will  require  tor  the  ensuing 
year,  and  such  estimate  the  Committee  on  Sectional  Arrangements  shall 
transmit,  with  its  recommendation,  to  the  Board  at  its  stated  meeting  in 
December. 

Sec.  6.  Each  section  shall  elect  its  own  officers  and  make  its  own  by- 
laws, not  inconsistent  with  the  Charter  and  By-Laws  of  the  Institute.  The 
Institute  shall  not  be  responsible  for  bills  contracted  by  any  section  in  con- 
formity with  the  conditions  prescribed  in  Section  4  of  Article  XII  of  lh« 
By-Laws  relating  to  committees,  nor  in  any  event  for  a  sum  greater  in  any 
one  year  than  the  amount  appropriated  by  the  Board  of  Managers  for  the 
service  of  the  section  for  that  year. 

Sec  7.  All  requisitions  for  supplies  shall  be  made  by  order  upon  the 
Actuary  of  the  Institute. 

The  books,  papers,  apparatus,  specimens,  models,  and  all  other 
af  each  section,  shall  be  the  property  of  the  Institute,  held  for 
hat  section.  Donations  of  objects  or  books  to  or  for  any  section, 
eived  and  reported  to  the  Committee  on  Sectional  Arrangements, 
committee  to  the  Board  of  Managers,  as  donations  to  the  In- 
the  use  of  that  section. 
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Sec  9.  Each  section  shall  determine,  subject  to  the  approval  of  the 
Board  of  Managers,  the  times  of  its  stated  meetings. 

Sec.  10.  Papers  read  and  lectures  delivered  before  any  section  and 
approved  by  the  same,  shall  be  referred  to  the  Committee  on  Publications 
of  the  Institute,  and  if  accepted  by  them,  shall  be  published  in  the  Journal 
of  the  Institute. 

Sec.  II.  Societies  now  existing,  or  which  may  hereafter  be  founded, 
for  the  consideration  of  any  subjects  clearly  within  the  scope  of  The  Franklin 
Institute,  and  which  societies  may  desire  to  unite  with  The  Franklin  In- 
stitute as  sections,  shall  furnish  a  list  of  such  of  their  members  as  have 
declared  their  willingness  to  become  members  of  the  Institute,  to  the 
Committee  on  Sectional  Arrangements,  which  committee  shall  transmit  the 
same,  with  its  recommendation,  to  the  Board  of  Managers. 

Sec.  12.  On  all  points  not  herein  provided  for,  each  section  shall  be 
governed  by  the  Charter,  By-Laws  and  usages  of  the  Institute. 

Article  XVII. — Amendments. 

Proposals  for  amendments  to  these  By-Laws  shall  be  presented  in  writ- 
ing, signed  by  two  members  in  good  standing,  at  any  stated  meeting  of  the 
Institute.  By  a  majority  vote  of  the  members  present  at  this  meeting  they 
may  be  considered,  amended,  referred,  postponed,  rejected,  or  ordered  to 
be  voted  upon  at  the  date  of  the  next  stated  meeting,  until  which  time  they 
shall  be  posted  at  the  Institute.  The  final  vote  upon  amendments  shall  be 
by  ballot,  and  if  two-thirds  of  the  votes  cast  are  in  favor  of  any  proposed 
amendment,  it  shall  be  declared  adopted;  except  that  amendments  to 
Article  II,  relating  to  capital  stock,  must  (subsequently)  be  ratified  by  a 
majority  of  the  stock  represented  at  a  meeting  specially  called  for  this 
purpose. 

BY-LAWS  OF  THE  BOARD  OF  MANAGERS 

(As  Amended  June  8,  1910.) 

Section  i.  Officers. — The  President  of  the  Institute,  or,  in  his  absence, 
the  Vice-President,  in  order  of  seniority  of  election,  or  in  the  absence  of 
both,  a  member  elected  pro  tempore,  shall  preside  at  all  meetings  of  the 
Board.    Records  of  its  proceedings  shall  be  kept  by  the  Actuary. 

Sec.  2.  Meetings, — The  Board  shall  hold  a  meeting  for  the  purpose  of 
organizing,  electing  a  Secretary,  and  a  Committee  on  Science  and  the  Arts ; 
and  appointing  an  Actuary,  Standing  Committees,  etc.,  on  the  fourth  Wednes- 
day in  January,  and  regular  meetings  on  the  second  Wednesday  of  each 
month,  at  3.30  o'clock  p.m. 

Sec.  3.  Special  meetings  may  be  called  by  the  President  at  his  discre- 
tion, and  shall  be  called  on  written  request  of  five  members  of  the  Board. 
In  case  of  his  absence  or  refusal  to  act,  such  special  meeting  shall  be  called 
by  the  Actuary. 

Sec.  4.  Actuary. — An  Actuary  shall  be  appointed  by  the  Board  at  their 
first  meeting  after  the  annual  election.     He  shall  keep  a  correct  record  of 
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their  proceedings;  keep  a  roll  of  the  members,  and  note  their  attendance 
thereon;  give  notice  of  all  meetings  of  the  Board,  and  of  committees* 
delivered  at  least  two  days  prior  to  the  day  of  meeting;  act  as  Secretary 
of  the  following  Standing  Committees  of  the  Board:  on  Election  and 
Resignation  of  Members;  on  Stocks  and  Finance;  on  Exhibitions;  on  En- 
dowment. He  shall  notify  all  committees  of  the  Board  ,of  their  appoint- 
ment. He  shall  collect  and  receive  all  moneys  due  to  the  Institute,  and 
hand  them  over  to  the  Treasurer;  shall  act  as  agent  of  the  Journal  of  the 
Institute,  and  shall  transact  such  other  business  of  the  Institute  as  the  Board 
shall  direct.  In  all  matters  he  shall  be  subject  to  the  direction  and  control 
of  the  Board,  and  he  shall  receive  such  yearly  compensation  as  they  may 
determine. 

Sec.  5.  Secretary. — The  Secretary  of  the  Institute  shall  be  ex  officio  a 
member  of  and  act  as  secretary  of  the  following  Standing  Committees  of 
the  Board:  on  Instruction;  on  Publication;  on  Sectional  Arrangements; 
Executive. 

Sec.  6.  Resignations. — All  resignations  by  members  of  the  Board,  after 
acceptance  thereof,  shall  be  reported  to  the  Institute  at .  its  next  stated 
meeting. 

Members  who  have  not  attended  six  regular  meetings  prior  to  the  stated 
meeting  of  the  Institute  in  December,  shall  be  reported  thereat  as  having 
resigned,  unless  it  be  unanimously  voted  by  the  Board,  at  its  stated  meeting 
in  December,  that  such  member  has  been  absent  for  sufficient  reason. 

Sec.  7.  Standing  Committees. — The  following  Standing  Committees, 
consisting  of  five  members  each,  shall  be  appointed  by  the  President  and 
approved  by  the  Board : 

I.  On  Instruction.  2.  On  Election  and  Resignation  of  Members.  3.  On 
Stocks  and  Finance  4.  On  Publications.  5.  On  Exhibitions.  6.  On  Sectional 
Arrangements.    7.  On  Endowment.    8.  Executive. 

It  shall  be  the  duty  of  the  Executive  Committee  to  make  to  the  Board 
such  recommendation  as  it  may  deem  advisable,  but  in  the  absence  of  specific 
delegation  of  authority,  it  shall  have  no  power  to  act  on  behalf  of  the  Board. 

It  shall  be  the  duty  of  all  the  committees  to  keep  regular  minutes  of 
their  proceedings,  and  report  monthly  to  the  Board,  and  to  report  throug^h 
the  Committee  on  Stocks  and  Finance  to  the  stated  meeting  of  the  Board 
in  September,  an  estimate  of  moneys  they  require  for  the  service  of  the 
ensuing  year. 

Sec.  8.  Professorships. — The  Board  may,  at  its  discretion,  establish 
such  Professorships  as  may  seem  advisable,  and  on  such  subjects  as  it  may 
designate,  to  serve  until  the  next  succeeding  first  meeting  after  the  annual 
meeting. 

Sec.  9.  Order  of  Business. — The  order  at  the  stated  meetings  shall  be 
as  follows: 

1.  Calling  the  roll. 

2.  Reading  the  minutes  and  acting  thereon. 

3.  Report  from  Treasurer,  and  action  on  bills. 
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4.  Reports  from  Standing  Committees,  and  action  thereon. 

(a)  On  Instruction. 

(b)  On  Election  and  Resignation  of  Members. 

(c)  On  Stocks  and  Finance. 

(d)  On  Publications. 

(e)  On  Exhibitions. 

(/)  On  Sectional  Arrangements. 
(g)  On  Endowment. 
(h)  Executive. 

5.  Reports  from  Special  Committees  and  action  thereon. 

6.  Deferred  Business. 

7.  New  Business. 


Sec.  10.  Amendments. — These  By-Laws  may  be  altered  at  any  stated 
meeting  of  the  Board,  provided  the  alteration  be  approved  by  two-thirds  of 
the  members  present. 


AWARDS  BY  THE  INSTITUTE 


The  following  awards  are  made  by,  or  on  the  recommendation  of, 
The  Franklin  Institute: 

The   Franklin  MedaL 

The  Elliott  Cresson  Medal. 

The  Howard  N.  Potts  Medal. 

The  John  Scott  Legacy  Medal  and  Premium. 

The  Edward  Longstreth  Medal  of  Merit. 

The  Certificate  of  Merit. 

The  making  or  recommending  of  these  awards  is,  by  resolution  of  the 
Institute,  entrusted  to  its  Committee  on  Science  and  the  Arts,  a  Committee 
consisting  of  sixty  members  of  the  Institute.  This  Committee,  for  the 
Institute,  awards  the  Franklin  Medal  to  distinguished  scientists  or  tech- 
nologists; and  investigates,  upon  application,  and  reports  on  any  worthy 
invention,  discovery  or  process,  awarding,  according  to  merit,  the  Elliott 
Cresson  Medal,  the  Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal 
of  Merit,  or  the  Certificate  of  Merit.  The  Institute,  also  through  this  Com- 
mittee, recommends  to  the  Board  of  Directors  of  City  Trusts  of  the  City 
of  Philadelphia  the  awarding  of  the  John  Scott  Legacy  Medal  and  Premium, 
in  accordance  with  the  provisions  of  the  will  of  the  founder. 

The  Franklin  Medal  (Gold  Medal  and  Diploma) .—This  medal  is 
awarded  annually  from  the  Franklin  Medal  Fund,  founded  January  i,  1914* 
by  Samuel  Insull,  Esq.,  to  those  workers  in  physical  science  or  technology, 
without  regard  to  country,  whose  efforts,  in  the  opinion  of  the  Institute, 
acting  through  its  Committee  on  Science  and  the  Arts,  have  done  most  to 
advance  a  knowledge  of  physical  science  or  its  applications. 

The  Elliott  Cresson  Medal  (Gold  Medal  and  Diploma).— This  medal 
is  awarded  for  discovery  or  original  research,  adding  to  the  sum  of  human 
knowledge,  irrespective  of  commercial  value;  leading  and  practical  utiliza- 
tions of  discovery;  and  invention,  methods  or  products  embodying  sub- 
stantial elements  of  leadership  in  their  respective  classes,  or  unusual  skill 
or  perfection  in  workmanship. 

The  Howard  N.  Potts  Medal  (Gold  Medal  and  Diploma) .—This  medal 
is  awarded  for  distinguished  work  in  science  or  the  arts;  important 
development  of  previous  basic  discoveries;  inventions  or  products  of 
superior  excellence  or  utilizing  important  principles;  and  for  papers  of 
especial  merit  that  have  been  presented  to  the  Institute  and  published  in  its 
Journal. 

The  Edward  Longstreth  Medal  of  Merit  (Silver  Medal  and  Diploma).— 
This   medal,    with   a    money   premium    when    the    accumulated   interest  of 
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the  fund  permits,  is  awarded  for  meritorious  work  in  science  or  the 
arts;  including  papers  relating  to  such  subjects  originally  read  before 
the  Institute,  and  papers  presented  to  the  Institute  and  published  in  its 
Journal.  In  the  event  of  an  accumulation  of  the  fund  for  medals  beyond  the 
sum  of  one  hundred  dollars,  it  is  competent  for  the  Committee  on  Science 
and  the  Arts  to  offer  from  such  surplus  a  money  premium  for  some  special 
work  on  any  mechanical  or  scientific  subject  that  is  considered  of  sufficient 
importance,  or  for  meritorious  papers  presented  to  the  Institute  and  pub- 
lished in  its  Journal. 

The  Certificate  of  Merit. — A  Certificate  of  Merit  is  awarded  to  persons 
adjudged  worthy  thereof  for  their  inventions,  discoveries  or  productions. 

# 

The  John  Scott  Legacy  Medal  and  Premium  (Bronze  Medal,  Diploma, 
and  Premium  of  $20.00). — In  addition  to  the  foregoing  awards  by  the  Insti- 
tute, the  Board  of  Directors  of  City  Trusts  of  the  City  of  Philadelphia 
awards  this  medal  and  premium  upon  the  recommendation  of  the  Institute 
in  accordance  with  the  terms  of  the  deed  of  gift  restricting  it  "to  ingenious 
men  and  women  who  make  useful  inventions." 

HISTORY  OP  THE  MEDALS. 

The  Pranklin  Medal. — Samuel  Insull,  Esq.,  of  Chicago,  Illinois,  writ- 
ing under  date  of  December  23,  1913,  to  the  Board  of  Managers,  stated  that 
he  had  been  informed  it  would  be  a  source  of  gratification  to  them  if  the  Insti- 
tute had  available,  in  addition  to  such  medals  already  in  its  gifts,  a  medal  to  be 
known  as  The  Franklin  Medal,  and  to  be  awarded  from  time  to  time  in 
recognition  of  the  total  contributions  of  individuals  to  science  or  to  the  ap- 
plications of  physical  science  to  industry,  rather  than  in  recognition  of  any 
single  invention  or  discovery,  however  important.  He  agreed  to  provide 
for  the  founding  of  this  medal  under  the  following  general  conditions : 

1.  That  an  amount  not  exceeding  one  thousand  dollars 
should  be  furnished  by  him  for  procuring  appropriate  designs 
and  dies  for  the  medal  and  diploma. 

2.  That  the  medal  should  possess  distinct  artistic  merit,  and 
have  on  one  side  a  medallion  of  Benjamin  Franklin  done  from 
the  Thomas  Sully  portrait  in  the  possession  of  the  Institute. 

3.  That  the  medal  should  be  of  gold  and  have  an  intrinsic 
value  of  about  seventy-five  dollars. 

4.  That  the  sum  of  five  thousand  dollars  should  be  pro- 
vided by  him  to  be  held  in  trust  in  perpetuity  to  be  a  founda- 
tion for  this  medal,  and  to  be  known  as  The  Franklin  Medal 
Fund  (Founded  January  i,  1914,  by  Samuel  Insull,  Esq.). 

5.  That  the  interest  of  this  fund  should  be  used  from  time 
to  time  in  awarding  The  Franklin  Medal  to  those  workers  in 
physical  science  or  technology,  without  regard  to  country, 
whose  eflForts  have,  in  the  judgment  of  the  Institute,  done  most 
to  advance  a  knowledge  of  physical  science  or  its  applications. 
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6.  That  any  excess  of  income  from  this  fund,  beyond  such 
average  annual  sum  as  might  be  deemed  necessary  by  the  Institute 
for  the  number  of  medals  it  is  considered  best  to  award,  might 
be  used  for  premiums  to  accompany  the  medals. 

Mr.  InsuU  said  he  understood  that  the  Institute  would  be  glad  to  award, 
on  the  average,  two  Franklin  Medals  a  year.  Though  this  would  leave  little 
surplus,  he  inserted  the  sixth  condition  to  prevent  an  undesirable  accumula- 
tion of  the  fund. 

At  the  Stated  Meeting  of  the  Board  of  Managers,  February  ii,  1914. 
the  above  offer  was  accepted,  and  its  acceptance  was  confirmed  to  Mr.  Insull 
in  the  following  resolutions: 

"Resolved,  That  the  Board  of  Managers  of  The  Franklin 
Institute  of  the  State  of  Pennsylvania  accept  the  offer  of  Mr. 
Samuel  Insull  to  establish  The  Franklin  Medal,  under  the  con- 
ditions named  in  his  letter  of  December  23,  1913. 

*'  Resolved  further,  that  it  is  the  sense  of  the  Board  of 
Managers  of  The  Franklin  Institute  that  Mr.  Insull,  in  founding 
this  Medal,  has  rendered  a  notable  service  in  stimulating  workers 
in  Physical  Science  and  Technology  and  has  extended  materially 
the  useful  activities  of  the  Institute. 

"Resolved  further,  that  the  thanks  of  the  Board  of  Man- 
agers of  the  Institute  be,  and  are  hereby,  extended  to  Mr.  Insull 
for  his  generous  and  greatly  appreciated  action. 

"Resolved  further,  that  an  engrossed  copy  of  these  resolu- 
tions be  forwarded  to  Mr.  Insull.'* 

• 
On  March  24,  1914,  Mr.  Insull  forwarded  his  check  for  six  thousand 

dollars,  and  the  following  deed  was  duly  executed  and  delivered: 

KNOW  ALL  MEN  BY  THESE  PRESENTS,  That  The 
Franklin  Institute  of  the  State  of  Pennsylvania  for  the 
Promotion  of  the  Mechanic  Arts,  hereinafter  named  The 
Franklin  Institute,  for  and  in  consideration  of  the  sum  of  Six 
Thousand  ($6,000)  Dollars  to  it  in  hand  paid  by  Samuel  Insull, 
Esq.,  the  receipt  whereof  is  hereby  acknowledged,  does  hereby 
certify  and  declare  that  it  holds  and  will  use  said  sum  of  money 
for  the  following  uses,  intents  and  purposes,  and  upon  the  fol- 
lowing perpetual  trusts,  that  is  to  say: 

1.  To  expend  One  Thousand  ($1,000)  Dollars,  or  so  much 
thereof  as  may  be  necessary,  for  the  purpose  of  paying  for  the 
design  of  a  medal,  and  the  necessary  dies  and  diploma  plates  for 
the  purposes  hereinafter  set  forth. 

2.  To  invest  and  keep  invested  the  balance  of  said  sum,  and 
from  the  income  derived  from  such  investments  from  time  to 
time  to  strike  off  and  award  medals  from  said  design  to  workers 
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in  physical  science  or  technology,  without  regard  to  country, 
whose  efforts,  in  the  opinion  of  the  Board  of  Managers  of  said 
The  Franklin  Institute,  have  done  most  to  advance  our  knowledge 
of  physical  science  or  its  application.  Should  the  income  de- 
rived from  this  fund  be  more  than  necessary  for  the  purposes 
aforesaid,  the  said  The  Franklin  Institute  may,  in  its  discretion, 
award  so  much  of  the  surplus,  as  its  Board  of  Managers  deems 
wise,  as  premiums  to  accompany  said  medals. 

3.  The  fund  thus  set  apart  shall  be  known  as  "  The  Franklin 
Medal  Fund  "  (Founded  January  i,  1914,  by  Samuel  Insull,  Esq.). 

4.  The  medals  to  be  awarded  as  aforesaid  shall  be  of  gold, 
shall  have  distinct  artistic  merit,  shall  be  of  the  intrinsic  value 
of  about  seventy-five  ($75)  dollars,  and  shall  have  on  one  side 
thereof  a  medallion  of  Benjamin  Franklin  taken  from  his  portrait 
by  Thomas  Sully,  now  in  the  possession  of  the  said  The  Franklin 
Institute. 

In  Witness  Whereof,  The  said  The  Franklin  Institute  of 
the  State  of  Pennsylvania  for  the  Promotion  of  the  Mechanic 
Arts  has  hereunto  set  its  common  or  corporate  seal,  attested 
by  the  signatures  of  its  President  and  Secretary,  this  28th  day 
of  March,  A.D.  1914. 

Walton  Clark, 
President. 

[seal]  R.  B.  Owens, 

Secretary. 

The  Elliott  Cresson  Medal.— Under  date  of  February  18,  1848,  Elliott 
Cresson,  Esq.,  of  Philadelphia,  Pennsylvania,  conveyed  to  the  Trustees  for 
The  Franklin  Institute  one  thousand  dollars  of  the  six  per  cent,  convertible 
loan  of  the  President,  Managers  and  Company  of  the  Schuylkill  Navigation 
Company — to  hold  the  said  sum  and  the  interest  to  accrue  thereon,  for  the 
following  uses  and  purposes: 

1.  The  trustees  to  keep  the  principal  invested  as  it  now  (1848) 
is  until  it  is  reimbursed  by  the  said  Company,  and  immediately 
after  such  reimbursement  to  reinvest  the  said  principal  of  one 
thousand  dollars  in  such  securities,  bearing  interest,  as  may  by 
law  be  designated  for  the  investment  of  trust  funds.  And  from 
time  to  time,  as  the  said  principal  sum  may  be  reimbursed,  to 
reinvest  the  same  in  like  manner. 

2.  To  cause  suitable  dies  to  be  prepared  for  striking  the 
gold  medal  out  of  the  first  sufficient  moneys  received  for  interest 
on  the  said  sum  of  one  thousand  dollars,  the  dies  to  bear  the 
following  devices  and  inscriptions:  The  obverse, — a  medallion 
likeness  of  the  said  Elliott  Cresson  with  inscription  around 
the  margin,  "Elliott  Cresson  Medal,  A.D.  1848."  Reverse, — 
around  the  margin,  "Awarded  by  The  Franklin  Institute  of 
Pennsylvania."     The  centre  to  be  filled  by  engraving  the  name 
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of  the  party  to  whom  awarded  and  the  year  in  which  the  award 
is  made. 

3.  After  the  said  dies  have  been  prepared,  and  paid  for  out 
of  the  money  received  for  interest,  the  said  Trustees  to  cause 
to  be  struck,  from  time  to  time,  such  number  of  gold  medals  as 
the  interest  received  will  pay  for,  and  to  deliver  the  same  to 
the  Treasurer  of  The  Franklin  Institute,  to  be  by  him  transmitted 
to  such  persons  or  parties  as  the  said  Franklin  Institute  may 
have  awarded  the  same;  the  said  awards,  however,  to  be  in  all 
instances  made  either  for  some  discovery  in  the  arts  and 
sciences,  or  for  the  invention  or  improvement  of  some  useful 
machine,  or  for  some  new  process  or  combination  of  materials 
in  manufactures,  or  for  ingenuity,  skill  or  perfection  in 
workmanship. 

The  Howard  N.  Potts  Medal.— Howard  N.  Potts,  of  Philadelphia, 
Pennsylvania,  died  July  24,  1906,  leaving  a  will  in  which  he  provided  for  the 
establishment  of  this  medal  as   follows: 

''  I  give  and  bequeath  to  The  Franklin  Institute  of  the  State 
of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts  and 
its  successors,  the  sum  of  one  thousand  dollars,  without  deduction 
for  taxes  or  charges ;  in  trust  to  invest  the  same  and  apply  the  in- 
come thereof  or  such  part  or  portion  of  it  as  may  be  adequate  for 
the  purpose,  from  time  to  time,  to  the  purchase  of  a  gold  medal, 
to  be  awarded  in  the  name  of  the  said  Franklin  Institute  for 
distinguished  work  in  science  or  the  mechanic  arts." 

The  Edward  Longstreth  Medal  of  Merit.— In  the  month  of  May,  iSgt^ 
Edward  Longstreth,  of  Philadelphia,  Pennsylvania,  retired  member  of  The 
Baldwin  Locomotive  Works,  deposited  with  The  Franklin  Institute  in  trust, 
a  registered  bond  of  the  Baltimore  Traction  Company  for  the  sum  of  one 
thousand  dollars,  for  the  founding  and  perpetuation  of  the  Edward  Long- 
streth Medal  of  Merit;  the  interest  accruing  from  said  principal  sum  to 
be  used  in  procuring  and  awarding  said  medals  for  the  encouragement  of 
invention,  and  in  recognition  of  meritorious  work  in  science  and  the  in- 
dustrial arts ;  the  said  awards  to  be  made  by  The  Franklin  Institute  through 
its  Committee  on  Science  and  the  Arts,  under  such  rules  as  said  Committee 
may  adopt. 

This  donor  further  presented  to  The  Franklin  Institute  twelve  silver 
medals  and  the  dies  therefor  designed  and  executed  under  the  direction  of  a 
committee  of  the  Institute  with  his  approval. 

On  May  14,  1890,  the  Board  of  Managers  of  The  Franklin  Institute,  by 
resolution,  accepted  on  behalf  of  the  Institute  the  gifts  of  the  donor,  and  on 
September  17,  1890,  the  Institute,  by  resolution  following,  confirmed  the 
acceptance : 

"Resolved,  That  the  Institute  hereby  confirms  the  action  of 
the  Board  of  Managers  in  accepting  the  gift  of  foundation  of  the 
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Edward  Longstreth  Medal  of  Merit,  and  in  expressing  its  grate- 
ful acknowledgments  for  the  gift 

"  Resolved,  That  the  grant  of  the  Edward  Longstreth  Medal, 
in  accordance  with  the  wishes  of  the  donor,  be  entrusted  to  the 
Committee  on  Science  and  the  Arts,  subject  to  such  conditions 
as  the  said  Committee,  with  the  approval  of  the  Institute,  may 
propose." 

The  obverse  of  the  medal  bears  the  effigy  of  the  donor,  and  is  inscribed 
around  the  margin,  "  The  Edward  Longstreth  Medal  of  Merit,  Founded 
1890."  On  the  reverse  is  inscribed  around  the  margin,  "Awarded  by  The 
Franklin  Institute,"  and  in  the  centre  is  engraved  the  name  of  the  recipient 
with  the  date  and  object  of  award. 

On  March  19,  1913,  Charles  Longstreth,  son  of  the  above-named  Edward 
Longstreth,  deposited  with  The  Franklin  Institute  the  further  sum  of  one 
thousand  dollars  to  be  added  to  the  original  fund  to  be  kept  with  it  in  trust 
in  perpetuity,  the  interest  to  be  used  as  is  the  interest  of  the  original  fund. 

The  Certificate  of  Merit. — At  the  stated  meeting  of  the  Institute,  held  on 
June  21,  1882,  the  following  resolution  was  adopted: 

"  Resolved,  That  the  Committee  on  Science  and  the  Arts  of 
The  Franklin  Institute  is  hereby  authorized  to  award,  and  issue 
to  persons  by  said  Committee  adjudged  worthy,  a  Certificate 
of  Merit  for  their  inventions,  discoveries  or  productions,  which 
certificate  shall  read  as  follows: 

"  The  Franklin  Institute  of  the  State  of  Pennsylvania  for 

the  Promotion  of  the  Mechanic  Arts,  awards  to 

this  Certificate  of  Merit.    This  award  is  made 


pursuant  to  the  recommendation  of  the  Committee  on  Science 
and  the  Arts. 

Report    No. Approved,    19       

President. 

[seal]  Secretary.** 


Chairman  of  the  Committee  on  Science  and  the  Arts. 

The  John  Scott  Legacy  Medal  and  Premium. — ^John  Scott,  chemist,  late 
of  Edinburgh,  Scotland,  by  his  will,  made  in  the  year  1816,  bequeathed  the 
sum  of  four  thousand  dollars  in  the  funded  three  per  cent,  stock  of  the 
United  States,  to  the  corporation  of  the  City  of  Philadelphia,  directing  that 
the  interest  and  dividend  becoming  receivable  thereon  should  be  laid  out  in 
premiums,  to  be  distributed  among  ingenious  men  and  women  who  make 
useful  inventions,  no  such  premium,  however,  to  exceed  twenty  dollars,  and 
that  therewith  shall  be  given  a  copper  medal  with  this  inscription :  "  To  the 
most  deserving." 
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The  Select  and  Common  Councils  of  the  City  of  Philadelphia,  by  an 
ordinance  passed  November  22,  1821,  vested  the  recommendation  of  these 
premiums  and  medals  in  The  Philadelphia  Society  for  Promoting  Agriculture, 
a  society  formed  in  the  year  1785.  Thirty-seven  recommendations  were 
made  by  the  Society  from  1822  to  1834.  By  a  supplemental  ordinance,  dated 
February  27,  1834,  The  Franklin  Institute  was  authorized  and  empowered 
to  carry  into  effect  the  conditions  and  provisions  of  the  ordinance  passed 
November  22,  1821.  In  1835,  a  standing  committee  to  have  charge  of  the 
legacies  and  trusts  confided  to  the  City  was  appointed,  and  in  1854,  a  further 
ordinance  was  passed  authorizing  the  superintendent  of  trusts,  under  the 
supervision  of  the  Committee  on  Trusts,  to  distribute  the  premiums,  but 
"only  to  such  persons  as  The  Franklin  Institute  shall  report  as  being  the 
authors  of  useful  inventions  .  .  ."  The  control  of  John  Scott's  Premium 
Fund  was  further  transferred  in  1870  to  the  Board  of  Directors  of  Gty 
Trusts,  a  board  created  by  an  Act  passed  and  approved  June  30,  1869,  by  the 
Legislature  of  the  State  of  Pennsylvania,  for  the  purpose  of  administering  all 
estates  dedicated  to  charitable  uses,  or  trusts,  the  charge  or  administration 
of  which  become  vested  in  or  confided  to  the  City  of  Philadelphia.  This 
Board,  by  a  resolution  passed  April  12,  1882,  referred  the  administration 
of  the  premium  fund  to  its  Committee  on  Wills  Hospital  and  Minor  Trusts, 
and  this  committee  resolved  that  it  would  favorably  receive  the  names  of 
any  persons  whom  The  Franklin  Institute  from  time  to  time  reported  to 
the  Committee  on  Minor  Trusts  as  worthy  of  receiving  the  John  Scott 
Legacy  Medal  and  Premium.  The  Institute,  by  a  resolution  passed  June 
21,  1882,  accepted  the  above,  and  referred  the  duty  of  making  examinations 
and  recommending  awards  to  its  Committee  on  Science  and  the  Arts. 

Since  1834,  therefore,  when  the  Philadelphia  Society  for  Promotiiig 
Agriculture  had  ceased  its  activities  and  when  the  authorization  to  make 
recommendations  of  the  John  Scott  Legacy  Medal  and  Premium  was  trans- 
ferred to  the  Institute,  the  various  committees  and  boards  in  which  the 
control  of  the  John  Scott  Premium  Fund  became  vested  have  renewed  this 
authorization  and  the  Institute  continues  to  make  recommendations  of  this 
award  to  the  Board  of  Directors  of  City  Trusts  of  the  City  of  Philadelphia. 


REGULATIONS  OF  THE  COMMITTEE 
ON  SCIENCE  AND  THE  ARTS 


Article  I. — Investigations. 

Section  i.  The  Committee  shall  investigate,  by  sub-committee  or  other- 
wise, any  subject  referred  to  it  by  the  Institute  or  by  any  of  its  sections; 
and  upon  a  majority  vote  of  the  members  present  at  any  stated  meeting, 
it  may  investigate  any  subject  presented  on  motion  of  a  member  or  by 
application  as  herein  provided. 

Sec.  2.  Secret  processes  or  compounds  will  not  be  considered  by  the 
Committee;  nor  will  the  treatment  of  materials  by  any  substance  be  con- 
sidered, unless  the  composition  used  and  the  method  of  treatment  are  fully 
disclosed 

Sec  3.  An  applicant  for  investigation  of  a  subject  will  be  furnished  by 
the  Secretary  with  a  copy  of  the  regulations  governing  investigations. 

Sec.  4.  An  application  for  investigation  shall  be  made  in  writing  on  a 
blank,  substantially  like  "  Form  A "  below,  which  may  be  obtained  from 
the  Secretary.  This  application  shall  be  addressed  to  the  Secretary, 
who  will  upon  receipt  refer  it  to  the  Sub-Committee  on  New  Subjects  aijd 
Preliminary  Examination;  this  sub-committee  shall  recommend  to  the  Com- 
mittee its  acceptance  or  rejection,  upon  which  the  Secretary  shall  notify  the 
applicant  accordingly. 

Sec.  5.  It  shall  not  be  competent  for  any  member  of  the  Committee  on 
Science  and  the  Arts  to  be  an  applicant  for  any  of  the  awards  in  the  gift, 
or  under  the  recommendation,  of  the  said  Committee,  unless  the  subject  for 
award  be  referred  to  the  Committee  by  a  vote  of  the  Institute. 

Article  IL — Mxetings  of  the  Committee, 

Section  i.  The  Committee  shall  hold  stated  meetings  at  8  o'clock  p.m. 
on  the  first  Wednesday  of  each  month,  excepting  July  and  August. 

Sec.  2.  Special  meetings  may  be  called  by  the  Chairman,  and  shall  be 
called  by  him  upon  the  written  request  of  five  members  of  the  Committee. 

Sec  3.  At  all  meetings  of  the  Committee  nine  members  shall  constitute 
a  quorum  for  transacting  general  business,  but  for  final  action  upon  a  report 
conferring  or  recommending  an  award  or  for  amending  the  rules  of  the 
Committee,  a  quorum  shall  consist  of  not  less  than  fifteen  members. 

Sec  4.  At  its  stated  meeting  the  Committee  shall  proceed  in  the  fol- 
lowing 

Order  of  Business: 

1.  Calling  the  roll. 

2.  Reading  of  the  minutes  of  preceding  meeting. 

3.  Reading  of  correspondence. 
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4.  Approval  of  bills. 

5.  Report  of   Sub- Committee  on  New  Subjects  and  Preliminary   Ex- 

amination. 

6.  Reports  of  standing  and  special  sub-committees. 

7.  Consideration  of  reports  for  final  action. 

8.  Reports  of  sub-committees  on  investigation,  first  reading. 

9.  Deferred  business. 

10.  New  business. 

11.  Adjournment. 

Sec.  5.  Members  shall  not  be  entitled  to  the  floor  more  than  twice  on  any 
question  without  the  consent  of  the  Committee. 

Sec.  6.  There  shall  be  no  debate  on  points  of  order  except  on  an  appeal 
from  the  decision  of  the  Chairman,  or  on  a  question  referred  by  him  to  the 
Committee.  In  such  cases  no  member  shall  have  the  floor  more  than  once 
without  the  consent  of  the  Committee. 

Article  III. — Chairman, 

Section  i.  Nominations  for  a  Chairman  to  serve  for  one  year  shall  be 
made  at  the  stated  meeting  of  the  Committee  in  February,  and  the  election 
shall  be  by  ballot  at  the  same  meeting,  when  the  person  receiving  the  highest 
number  of  votes  shall  be  declared  elected.  He  shall  immediately  assume 
office  and  shall  perform  his  duties  until  his  successor  is  installed.  He  shall 
not  be  eligible  for  election  in  two  successive  terms. 

Sec.  2.  The  Chairman  shall  appoint  the  members  of  all  sub-committees 
unless  otherwise  ordered,  and  may  serve  ex-ofHcio  on  all  sub-committees 
except  those  charged  with  investigations. 

Sec.  3.  The  election  of  a  member  as  Chairman  shall  be  held  to  vacate 
his  membership  of  any  and  all  sub-committees  on  investigation  on  whidi 
he  may  be  serving,  except  if  he  has  the  report  of  such  Committee  prepared 
or  in  preparation,  in  which  case  he  shall  complete  his  work,  but  when  such 
report  is  presented  for  consideration,  he  shall  call  on  another  member  to 
preside  while  the  subject  is  under  discussion.    - 

Sec.  4.  The  Chairman  shall  submit  to  the  stated  meetings  of  the  Board 
of  Managers  in  October,  December,  February,  April,  and  June  of  each 
year,  a  report  of  the  number  of  investigations  pending  before  the  Com- 
mittee, the  number  disposed  of  since  the  last  report,  with  the  action  taken 
or  award  made  in  each  case,  and  the  number  and  nature  of  new  investiga- 
tions undertaken  since  the  last  report,  and  such  other  information  as  to  the 
work  of  the  Committee  as  the  Board  of  Managers  may  require.  He  shall 
also  report  to  the  stated  meetings  of  the  Institute  such  recent  action  of  the 
Committee  as  he  may  deem  of  interest. 

Artiq-e  IV. — Standing  Sub-Committees. 

Section  i.  There  shall  be  appointed  each  February  by  the  Chairman  a 
sub-committee  of  not  less  than  five  members  of  the  Committee,  to  be  styled 
the  "  Sub-Committee  on  New  Subjects  and  Preliminary  Examination."    The 
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duties  of  this  sub-committee  shall  be  to  keep  a  general  observation  of  progress 
made  in  science  and  the  arts  and  to  report  to  the  Committee  subjects  ad- 
judged worthy  of  investigation;  to  co-operate  with  the  Secretary  in  keeping 
the  work  of  the  Committee  properly  before  the  public,  and  to  recommend 
at  each  regular  meeting  the  acceptance  or  otherwise  of  all  applications  for 
investigation.  This  sub-committee  shall  meet  at  least  once  prior  to  each 
regular  meeting  of  the  Committee. 

Sec.  2.  There  shall  be  appointed  each  December  by  the  Chairman  from 
the  membership  with  the  consent  and  approval  of  the  Committee,  a  sub- 
committee styled  the  "  Sub- Committee  on  Literature."  It  shall  be  the  duty 
of  this  sub-committee  to  examine  carefully  all  papers  that  have  been  pre- 
sented to  the  Institute  and  published  in  its  Journal  during  the  current  year, 
and  to  report  to  the  Committee  not  later  than  the  following  April  meeting 
which  of  these  papers  deserve  the  award  of  either  of  the  following  medals, 
vi2.: 

1.  The  Howard  N.  Potts  Medal; 

2.  The  Edward  Longstreth  Medal  of  Merit. 

The  Institute,  through  the  Committee,  may  award  said  medals  to  the 
authors  of  papers  so  recommended,  except  that  it  shall  not  so  award  more 
than  one  Potts  Medal  in  any  one  year. 

The  Sub-Committee  on  Literature  shall  also  consider  any  publication  or 
treatise  devoted  to  science  or  the  mechanic  arts,  submitted  by  the  Com- 
mittee, and-  if  in  its  judgment  said  work  appears  to  be  of  unusual  merit  it 
may  recommend  that  its  author  be  awarded  the  Potts  Medal,  provided  that 
such  medal  shall  not  be  so  awarded  more  than  once  in  any  one  year. 

Advertisement  of  these  awards  shall  not  be  required. 

Sec.  3.  There  shall  be  appointed  annually  by  the  Chairman  from  the 
membership  a  sub-committee  styled  the  "  Sub-Committee  on  Awarding  the 
Franklin  Medal,"  the  duty  of  which  shall  be  to  make  recommendations  of 
the  award  of  this  medal  under  the  provisions  of  the  deed  of  gift. 

Article  V. — Sub-Committees  on  Investigation  of  Applications, 

Section  i.  Upon  the  acceptance  of  an  application  for  investigation, 
a  sub-committee  shall  be  appointed  by  the  Chairman  to  conduct  the  in- 
vestigation. 

Sec.  2.  Sub-committees  shall  be  appointed  from  the  membership  of  the 
Committee,  but  they  may  include  a  minority  of  other  persons  whose  expert 
services  are  desired  in  the  examination. 

Sec.  3.  When  the  personnel  of  a  sub-committee  on  investigation  is  finally 
determined,  a  notice  shall  be  sent  to  each  member  thereof  giving  the  names 
of  the  members  of  the  sub-committee  and  setting  forth  the  regulations  govern- 
ing investigations. 

Sec.  4.  No  person  shall  be  a  member  of  a  sub-committee  on  investigation 
who  is  interested  in  the  issue. 

Sec.  5.  After  a  subject  has  been  assigned  to  a  sub-committee  for  in- 
vestigation it  shall  not  be  withdrawn  without  the  consent  of  the  Committee. 
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Sec.  6.  When  the  Secretary  has  obtained  the  necessary  information  from 
the  applicant,  he  shall  notify  the  sub-committee,  who  shall  then  proceed 
with  the  investigation. 

Sec.  7.  Correspondence  between  the  sub-committee  and  the  applicant 
must  be  carried  on  through  the  office  of  the  Secretary,  in  order  that  the 
official  records  shall  be  complete. 

Sec  8.  Sub-committees  shall  whenever  possible  make  direct  examination 
and  tests  of  the  subject  under  investigation,  and  shall  not  accept  tests, 
data  or  information  furnished  by  others  without  first  satisfying  themselves 
as  to  the  accuracy  thereof.  They  shall  in  no  case  recommend  an  award 
solely  on  the  basis  of  tests,  data  or  information  furnished  by  parties  in  any 
way  interested  in  the  subject  of  the  award.  When  data  submitted  by 
persons  not  members  of  the  sub-committee  are  included  in  the  latter's  report, 
tt  shall  be  so  stated. 

Sec.  9.  Sub-committees  must  ascertain  that  articles,  processes,  products, 
etc.,  examined  are  genuine  samples  of  the  subject  under  investigation. 

Sec.  10.  Each  sub-committee  on  investigation  shall  report  its  progress 
to  the  Committee  at  intervals  of  not  more  than  two  consecutive  stated  meet- 
ings ;  and  any  sub-committee  failing  so  to  report  for  four  consecutive  stated 
meetings  may  be  discharged  from  further  consideration  of  the  subject  at  the 
discretion  of  the  Chairman,  who  shall  then  appoint  a  new  sub-committee  to 
continue  the  investigation. 

Sec.  II.  Any  member  of  a  sub-committee  on  investigation  failing  to  dis- 
charge his  duties  may  be  replaced  by  another  member  at  the  discretion  of 
the  Chairman. 

Sec.  12.  Sub-committees  may  request  applicants  to  furnish  drawings, 
diagrams  or  other  exhibits  for  the  purpose  of  investigations  and  for  the 
records  of  the  Committee. 

Sec.  13.  When  it  is  found  that  the  subject  under  investigation  has 
become  involved  in  litigation,  the  sub-committee  shall  defer  further  action 
until  the  litigation  is  terminated,  or  the  Committee  decides  that  the  sub- 
committee may  proceed. 

Article  VI. — Sub-Committee  Meetings. 

Section  i.  A  quorum  for  the  transaction  of  business  at  any  meeting 
of  a  sub-committee,  properly  called,  shall  consist  of  the  one  or  more  members 
present. 

Sec.  2.  No  applicant  or  other  person  interested  in  the  issue  of  an  in- 
vestigation shall  be  present  at  a  meeting  of  a  sub-committee  or  of  the  Com- 
mittee except  at  the  invitation  of  the  sub-committee  charged  with  the  in- 
vestigation. 

Article  Vll.—Suh-Committees*  Reports, 

Section  i.  Reports  of  progress  and  final  reports  of  sub-committees  shall 
be  made  to  the  Committee  in  writing.  Final  reports  shall  begin  and  end 
«ub<itantially  as  indicated  in  Form  B. 
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Sec.  2.  When  a  sub-committee  on  investigation  deems  the  subject  upon 
which  it  reports  worthy  of  an  award  of  the  Elliott  Cresson  Medal,  the 
Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal  of  Merit,  the 
Certificate  of  Merit,  or  the  John  Scott  Legacy  Medal  and  Premium,  it  shall 
include  in  its  report  a  recommendation  to  that  effect;  and  such  recom- 
mendation may  be  adopted  by  a  majority  vote  of  the  Committee,  but  shall 
not  be  changed  except  by  a  vote  of  two-thirds  of  the  members  present. 

Sec.  3.  A  report  of  a  sub-committee  on  investigation,  before  its  accept- 
ance by  the  Committee,  may  be  edited  by  the  Secretary  of  the  Institute  in 
conjunction  with  the  chairman  of  the  sub-committee,  but  without  materially 
changing  its  meaning  or  effect.  The  Secretary  and  chairman  may  be  as- 
sisted in  this  work  by  the  Publication  Committee  of  the  Institute,  or  by  an 
editing  committee  appointed  by  the  Chairman  of  the  Committee. 

Sec.  4.  A  report  of  a  sub-committee  on  investigation,  before "  its  ac- 
ceptance by  the  Committee,  shall  be  signed  by  a  majority  of  the  members 
of  the  sub-committee  charged  with  the  investigation. 

Sec.  5.  Any  member  or  members  of  a  sub-committee  may  file  a  minority 
report  at  least  three  days  prior  to  the  meeting  at  which  the  majority  report 
is  to  be  presented. 

Sec.  6.  No  member  of  a  sub-committee  shall  be  permitted  to  sign  a 
report  without  having  personally  examined  the  subject  under  investigation, 
or  taken  part  in  its  discussion  at  a  meeting  of  the  sub-committee. 

Sec  7.  Reports  of  sub-committees  on  investigation  shall  be  accompanied 
by  such  drawings,  diagrams  or  other  exhibits  as  will  serve  to  elucidate  the 
subject. 

Sec  8.  All  exhibits  pertaining  to  reports  shall  be  numbered,  marked  for 
identification,  and  signed  by  the  Secretary  of  the  Institute  in  substantially  the 
following  form,  and  the  seal  of  the  Institute  shall  be  impressed  thereon : — 

Exhibit  No. ,  pertaining  to  report  of  the  Committee  on  Science  and 

the  Arts  No.  


Secretary. 

Sec.  9.  Reports  must  be  in  the  Secretary's  hands  at  least  one  week  pre- 
vious to  the  stated  meeting  at  which  they  are  to  be  presented. 

Sec  10.  After  the  report  of  a  sub-committee  on  investigation  has  passed 
its  first  reading  before  the  Committee,  a  copy  of  it  may  be  furnished  the 
applicant,  who  may  make  any  explanation  or  objections,  in  writing,  addressed 
to  the  Chairman  of  the  Committee;  but  such  writing  must  be  received  not 
later  than  the  next  stated  meeting  of  the  Committee. 

Sec  II.  The  report  of  a  sub-committee  on  investigation  may  be  dis- 
cussed and  amended  at  the  meeting  of  the  Committee  at  which  it  is  first 
presented,  but  shall  be  laid  over  for  a  second  reading  and  final  action  until 
the  next  stated  meeting;  except  where  no  recommendation  of  an  award-  is 
made  in  the  report,  when  it  may,  by  a  majority  vote,  be  finally  disposed  of 
after  first  reading. 
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Sec.  12.  Final  action  on  a  report  of  a  sub-committee  on  investigation 
recommending  an  award  shall  not  be  taken  unless  at  least  one  member  of 
the  sub-committee  who  signed  the  report  is  present. 

Article  VIII. — Notices  of  Recommendations, 

Section  i.  In  the  case  of  investigations  made  upon  application,  it  shall 
be  the  duty  of  the  Secretary  to  certify  to  applicants  the  recommendation  of 
the  sub-committee  within  ten  days  after  this  recommendation  is  adopted 
by  the  Committee. 

Article  IX. — Reconsideration, 

Section  i.  Upon  the  adoption  of  a  report  of  a  sub-committee  a  motion 
for  reconsideration  may  not  be  made  before  the  stated  meeting  following. 
If  such  a  motion  is  then  made  and  accepted,  a  vote  of  two-thirds  of  a 
quorum  for  final  action  shall  be  required  to  change  the  report  as  previously 
adopted. 

Sec  2.  A  second  investigation  of  a  subject  shall  not  be  ordered  except 
on  a  vote  of  two-thirds  of  the  members  present  at  a  stated  meeting. 

Article  X. — Advertisement  of  Recommendations. 

Section  i.  Upon  the  adoption,  by  the  Committee  on  Science  and  the 
Arts,  of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  a 
discovery,  invention,  improvement  or  manufacture  is  worthy  of  an  award 
of  the  Elliott  Cresson  Medal,  publication  shall  be  made  in  three  successive 
issues  of  the  Journal  of  The  Franklin  Institute,  stating  that  at  the  expira- 
tion of  three  months  from  the  date  of  the  first  publication,  the  person  making 
such  discovery,  invention,  improvement  or  manufacture  shall  be  entitled 
to  receive  the  award  of  the  said  medal,  unless  within  that  time  satisfactory 
evidence  shall  have  been  submitted  to  the  Committee  on  Science  and  the 
Arts  of  the  want  of  originality  or  merit,  in  the  supposed  discovery,  invention, 
improvement,  or  manufacture. 

Sec.  2.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  distinguished 
work  in  science  or  the  arts  is  worthy  of  an  award  of  the  Howard  N.  Potts 
Medal,  publication  shall  be  made  in  three  successive  issues  of  the  Journal 
of  The  Franklin  Institute,  stating  that  at  the  expiration  of  three  months 
from  the  date  of  the  first  publication,  the  person  who  has  done  such  work 
shall  be  entitled  to  receive  the  award  of  the  said  medal,  unless  within  that 
time  satisfactory  evidence  shall  have  been  submitted  to  the  Committee  on 
Science  and  the  Arts  of  the  want  of  originality  or  merit  in  the  supposed 
distinguished  work  in  science  and  the  arts. 

Sec  3.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  a  certain 
useful  invention  is  worthy  of  an  award  of  the  John  Scott  Legacy  Medal  and 
Premium,  publication  shall  be  made  in  three  successive  issues  of  the  Journal 
of  The  Franklin  Institute,  stating  that  at  the  expiration  of  three  months 
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from  the  date  of  the  first  publication,  the  Institute  will  recommend  to  the 
Philadelphia  Board  of  Directors  of  City  Trusts  the  award  of  the  said 
medal  and  premium  to  the  inventor,  unless  within  that  time  satisfactory 
evidence  shall  have  been  submitted  to  the  Committee  on  Science  and  the 
Arts  of  the  want  of  originality  in  the  supposed  invention.  In  case  no  such 
objection  to  the  award  is  made,  the  Secretary  shall  certify  the  recommenda- 
tion to  the  Philadelphia  Board  of  Directors  of  City  Trusts. 

Sec.  4.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Franklin  Medal 
shall  be  conclusive  without  advertisement. 

Sec.  5.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Edward  Long- 
streth  Medal  of  Merit  shall  be  conclusive  without  advertisement. 

Sec  6.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Certificate  of 
Merit  shall  be  conclusive  without  advertisement. 

Article  Xl.—Pro tests. 

Section  i.  Protests  against  recommendations  advertised  by  publication 
in  the  Journal  must  be  received  within  three  months  of  the  date  of  first 
publication.  Such  protests  shall  be  presented  to  the  Committee  at  its  next 
stated  meeting  following  date  of  receipt,  and  shall  be  affirmed  only  by  a 
vote  of  two-thirds  of  a  quorum  for  final  action,  in  which  case  a  re-investiga- 
tion shall  be  made. 

Article  XII. — Institute  Reports. 

Section  i.  Reports  issued  by  the  Institute  shall  begin  and  end  sub- 
stantially as  in  Form  C  below.  They  shall  be  written  upon  an  official  form 
provided  by  the  Institute. 

Sec.  2.  Reports  when  issued  shall  state  that  they  are  the  action  of  The 
Franklin  Institute  by  its  Committee  on  Science  and  the  Arts.  They  shall  be 
attested  by  the  President  and  the  Secretary  of  the  Institute  and  by  the 
Chairman  of  the  Committee,  and  shall  be  impressed  with  the  seal  of  the 
Institute;  and  they  may  also  bear  the  names  of  the  members  who  signed 
the  sub-committee's  report 

Sec.  3.  It  shall  be  the  duty  of  the  Secretary  to  furnish  applicants  for 
investigation  with  a  copy  of  the  Institute's  Report. 

Article  XIII. — Amendments  to  Regulations. 

Section  i.  Proposals  to  amend  these  regulations  shall  be  presented  to 
the  Committee  in  writing,  signed  by  at  least  two  members.  They  may  be 
considered  when  presented,  but  shall  not  be  acted  upon  until  the  next  stated 
meeting  after  presentation,  and  shall  then  be  adopted  if  agreed  to  by  two- 
thirds  of   the   required   quorum. 

Sec.  2.  Notice  of  proposed  amendments  shall  be  sent  to  each  member 
on  the  programme  for  the  meeting  at  which  they  may  be  acted  upon. 
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REPORT  FORKS  OF  COMMITTEE  ON  SCIENCE  AND  THE  ARTS 

FORM  A 
(Application  for  Investigation) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE   OF    PENNSYLVANIA 

FOR  THE 

PROMOTION   OF  THE   MECHANIC  ARTS 

In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con- 
sideration of  your  invention  or  discovery  entitled   i 

the  following  data  are  requested  for  the 

information  of  the  Committee  on  Science  and  the  Arts : 

1.  What  is  the  specific  purpose  of  the  invention? 

2.  What  is  the  condition  of  the  prior  art  in  this  regard? 

3.  What  improvement  is  claimed  to  be  eflFected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  Office 

before  allowance  of  patent  claims? 

7.  Is  the  invention  now  in  actual  use? 

8.  If  so,  since  when? 

9.  Where  may  it  be  seen  in  operation  ? 

10.  Are  you  prepared  to  submit  drawings  of  the  apparatus  or  device  f 

11.  Are  you  prepared  to  submit  a  model  of  the  apparatus  or  device? 

12.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  to  sub- 

mit specimens  of  the  ingredients  and  of  the  compound  sufficient 
for  the  purpose  of  experiments  ? 

13.  If  the  invention  is  a  chemical  process,  are  you  prepared  to  give  a 

demonstration  of  the  same? 

IMPORTANT   TO   APPLICANT 

This  application  carefully  filled  in  and  other  available  matters  descriptive 
of  the  invention  or  process  together  with  two  copies  of  each  of  the  United 
States  patents  issued  to  applicant  must  be  returned  promptly  to  the  Secretary 
of  The  Franklin  Institute,  15  South  Seventh  Street,  Philadelphia,  Pa. 

(A  copy  of  Form  A,  above,  may  be  obtained  from  the  Secretary  of  the 
Institute  and  must  be  filled  in,  signed  and  promptly  returned  by  an  applicant 
for  an  examination  of  and  a  report  upon  an  invention  or  discovery.) 
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FORM  B 
(Sub-committee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

OF  THE 
STATE   OF    PENNSYLVANIA 

FOR  THE  * 

PROMOTION   OF  THE   MECHANIC  ARTS 


S.  &  A.  Case  No 

Report  of  Sub-Committee,  dated 
Investigating  


To  the  Committee  on  Science  and  the  Arts: 

Your  sub-committee  appointed  to  investigate  the  above  subject  report 
as  follows: 


(discovery 
excellence  of  construction 
mgenuity  and  novelty 
or 

of  your  sub-committee  recommends 

the  award  of to of 


Respectfully  submitted, 


Chairman, 


Adopted  at  the  Stated  Meeting  of 19 
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FORM  C 
(Institute  Report  Forms) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATS   OF    PENNSYLVANIA 

FOR  THE 

promotion  of  the  mechanic  arts 

Hall  of  the  Institute, 
Philadelphia,  


S.  &  A.  Case  No 

The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  through  its 

Committee  on  Science  and  the  Arts,  investigating 

reports  as  follows : 


In  consideration  of  the 


^  discovery 

excellence  of  construction 
I  ingenuity  and  novelty 
[or 


of  the  Institute  recommends  that  the 

Philadelphia  Board  of  Directors  of  City  Trusts  shall  award  the  John  Scott 

Legacy  Medal  and  Premium  (or)  the  Institute  awards  the  

to of 


President. 

[seal] 


Secretary. 


Countersigned  

Chairman  of  the  Committee  on  Science  and  the  Arts. 


PRESIDENT'S  REPORT  AND  REPORTS  OF  THE  COM- 
MITTEES OF  THE  INSTITUTE  AND  THE  COMMIT- 
TEES  OF  ITS  BOARD  OF  MANAGERS. 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  191S. 


REPORT  OF  THE  PRESIDENT 

FOR  THE  FISCAL  YEAR  ENDING  SEPTEMBER  30,  Z915. 
To  the  Members  of  The  Franklin  Institute: 

In  presenting  this  report  under  authority  of  your  Board,  I  make  the  fact 
that  just  a  decade  of  time  has  elapsed  since  I  first  had  the  honor  of  speaking 
to  a  meeting  of  The  Franklin  Institute  my  excuse  for  prefacing  the  more 
formal  portion  of  the  report  with  some  of  the  thoughts  on  the  Institute  and 
its  past,  which  naturally  come  to  me  at  this  time. 

Ten  years  ago  to-night  for  the  first  time  I  had  occasion  to  thank  the 
membership  of  The  Franklin  Institute  for  the  honor  of  election  to  the  office 
of  President.  Each  third  Wednesday  in  January,  through  the  intervening 
years,  I  again  have  had  reason  to  thank  you  for  your  expression  of  confidence, 
and  have  felt  more  deeply  the  honor  conferred  upon  me,  and  more  deeply 
the  responsibility  that  the  honor  brought  with  it. 

Naturally,  at  the  end  of  the  decade  my  mind  runs  backward  over  the 
intervening  years.  The  ten  years  that  have  elapsed  since  I  first  occupied  this 
chair  have  seen  profound  changes  in  the  Institute  and  in  the  personnel  of  its 
management.  To-night  I,  as  a  member  of  the  Institute,  mourn — ^as  must  you — 
the  loss  of  many  good  friends;  men  whose  contributions  to  the  work  of  the 
Institute  were  valuable  and  timely;  men,  some  of  them,  who  had  grown  old 
in  the  service  of  the  Institute,  and  whose  going  has  added  to  the  difficulties 
of  maintaining  the  standards  they  had  helped  to  establish.  Few  indeed  of 
the  men  who  were  carrying  on  the  work  ten  years  ago  are  now  with  us.  Of 
the  twenty-four  members  of  the  present  Board  of  Managers,  whose  report 
this  is,  but  five  were  members  a  decade  ago.  To-day  there  is  no  living 
ex-prcsident  of  The  Franklin  Institute.  John  Birkinbine,  for  ten  years  the 
president  and  throughout  his  life  an  hereditary  friend  of  the  Institute,  has 
died   since  our  last  annual  meeting.     We  miss  him  and  we  mourn  him. 

There  is  one  living  ex-secretary  of  The  Franklin  Institute — Dr.  Isaac 
Norris,  Jr.,  who  served  three  years,  thirty-five  years  ago.  Dr.  Norris  is  now 
the  oldest  member  of  the  Board,  in  point  of  service.  Dr.  William  H.  Wahl, 
that  talented  gentleman  who  knew  not  when  to  rest  if  there  was  any  work  for 
the  Institute  to  be  promoted,  died  in  1909  after  thirty  years'  service  as  sec- 
retary. Following  Dr.  Wahl's  retirement  from  the  position  of  secretary — 
a  retirement  forced  by  ill-health — ^James  Christie  undertook  to  fill  in  the 
gap  between  the  retirement  of  Dr.  Wahl  and  the  selection  of  a  permanent 
successor.  Mr.  Christie  died  in  191 1,  and  there  are  few  men  whose  decease 
the  Institute  has  had  more  occasion  to  mourn. 

.S9 
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There  is  no  living  ex-actuary  of  The  Franklin  Institute.  Herbert  L.  HeyU 
who  was  the  actuary  at  the  beginning  of  the  period  we  are  discussing,  and 
who  died  in  1908,  was  temporarily  succeeded  by  James  Christie,  who  under- 
took the  duties  for  a  brief  period,  giving  his  services  here,  as  in  the  office  of 
secretary,   without   compensation. 

There  is  no  living  ex-treasurer  of  The  Frankliln  Institute.  The  distin- 
guished Samuel  Sartain,  who  was  treasurer  from  1883  to  1906,  died  in  the 
latter  year,  and  was  succeeded  for  a  short  period  by  Dr.  Wahl,  and  later, 
in  1908,  by  Cyrus  Borgner,  whom  you  have  just  re-elected. 

There  is  no  living  ex-librarian  of  The  Franklin  Institute.  Alfred  Rig- 
ling,  the  present  and  efficient  librarian,  has  occupied  the  position  since  1887. 

Mr.  Henry  Howson,  senior  vice-president;  Mr.  Alfred  Rigling,  librarian, 
and  the  president,  are,  among  the  executives  of  the  Institute  at  the  time  of 
my  first  election  to  the  presidency,  the  only  survivors.  The  many  losses 
that  death  has  forced  upon  us  during  the  decade  have  brought  us  sorrow. 

And  a  sorrow,  heavy  indeed,  has  come  upon  us  this  year  through  the 
death  of  James  Mapes  Dodge — for  twenty  years  a  manager,  and,  at  the  time 
of  his  death,  senior  vice-president  of  the  Institute.  You  have  just  elected 
his  son,  Kern  Dodge,  to  the  position  on  the  Board  made  vacant  by  the  death 
of  his  distinguished  father. 

In  its  financial  affairs  the  Institute  has  prospered  during  the  decade  just 
elapsed.  Ten  years  ago  we  were  running  to  an  annual  deficit  of  thousands 
of  dollars.  We  confidently  expect  that  for  the  year  we  are  just  entering  the 
income  of  the  Institute  will  be  equal  to  its  outgo;  and  we  believe  that,  with 
the  fulfilling  of  the  conditions  imposed  by  the  Wahl  bequest — which  matter 
is  entirely  in  the  hands  of  its  friends — the  Institute  will  have  an  income 
justifying  it  in  the  occupation  of  its  hoped-for  and  confidently-anticipated 
new  structure  on  Logan  Square. 

The  Managers  of  your  Institute  would  be  proud  if  they  could  claim  that 
the  greatly-improved  financial  condition  of  the  Institute  was  due  to  their 
efforts.  There  are  generous  men  connected  with  the  management  who  have 
liberally  helped  the  Institute  in  its  time  of  need,  and  indeed  I  could  name  a 
few  to  whose  liberality  the  continuation  of  the  work  of  the  Institute,  through 
what  I  believe  must  have  been  the  most  trying  period  of  its  existence,  was 
mainly  due.  But  the  large  sums  of  money  that  have  come  to  the  Institute 
in  the  last  few  years  have  not  come  from  the  personnel  of  the  management. 
They  have  come,  as  legacies,  from  people  who  have  known  the  Institute  and 
of  its  work,  and  who,  seeking  to  leave  some  portion  of  their  wealth  where 
it  would  help  to  promote  the  interests  of  mankind,  have  selected  The 
Franklin  Institute  as  a  fitting  instrument  to  the  accomplishment  of  that  end. 

The  work  of  the  Institute  during  the  decade  has  been  carried  on  with  a 
success  that  perhaps  has  varied,  but  has  certainly  never  been  a  negative 
quantity.  The  temptation  to  embark  in  new  fields  of  activity  has  been 
constantly  and  successfully  resisted.  The  efforts  of  your  Managers  have 
been  to  do  better  the  work  which  their  predecessors  had  done  well,  and  to 
extend  the  radius  of  its  beneficial  influence. 

Attached  to,  and  forming  a  part  of  this  report  are  the  several  reports 
of  your   Board's  and  the  Institute's  committees,   which  give   in   detail  an 
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account  of  the  Institute's  various  activities  for  the  fiscal  year  ending  Septem- 
ber 30,  1915. 

From  a  perusal  of  them  the  gratifying  conclusion  is  reached  that  the 
usefulness  of  the  work  of  the  Institute  is  well  maintained. 

Gratifying  as  is  our  Finance  Committee's  report,  as  compared  with  its 
reports  of  previous  recent  years,  it  does  not  tell  the  whole  story  of  our 
present  financial  condition.  Your  Board  are  glad  to  be  able  to  tell  you  that 
since  September  30,  the  date  of  the  expiration  of  our  last  fiscal  year,  the 
Institute  has  come  into  possession  of  the  Shippen  Bequest,  the  income 
from  which,  added  to  the  income  from  other  sources,  represents  an  amount 
equal,  or  practically  equal,  to  the  Institute's  current  annual  expenses,  and 
this  despite  the  fact  that  such  expenses  have  been  greatly  increased  in 
recent  years.  In  a  word,  referring  only  at  the  moment  to  the  Institute's 
financial  condition,  it  may  be  said  that  the  Institute  is  operating,  for  the  first 
time  in  perhaps  fifty  years,  with  practically  no  annual  deficit. 

But  if  the  Institute's  work  is  to  expand  and  increase  in  usefulness,  as  it 
assuredly  should,  and  if  we  are  soon  to  begin  the  erection  of  the  necessary 
new  and  larger  building  or  group  of  buildings,  our  present  annual  income 
is  not  sufficient  How  to  increase  the  Institute's  annual  income  has  been, 
as  you  can  imagine,  a  constant  concern  of  your  Board  and  of  others  equally 
interested  in  its  welfare.  Certainly,  one  great  opportunity  affords  at  the 
moment,  and  that  opportunity  is  the  meeting  of  the  conditions  of  the  bequest 
made  to  the  Institute  by  its  late  distinguished  secretary.  Dr.  William  H. 
Wahl.  The  value  of  Dr.  Wahl's  estate  is  some  $90,000,  which  comes  to  the 
Institute  when  an  equal  sum  is  subscribed  by  its  friends,  and  provided  such 
sum  is  subscribed  before  the  i6th  of  December  next.  To  the  present,  only 
some  $25,000  have  been  subscribed  to  what  we  are  calling  our  Wahl  Fund. 
Some  $70,000  to  $75,000  more  are  necessary  to  meet  the  conditions  of  this 
bequest,  and  your  Board  cannot  too  strongly  urge  the  Institute's  friends  to 
see  that  such  an  amount  is  subscribed  as  soon  as  possible. 

With  an  increase  in  its  productive  funds  of  nearly  $200,000  the  Institute 
will  be  in  this  financial  position — it  will  have  an  annual  income  which  will 
warrant  it  in  going  into  a  new  and  much  larger  building,  urgently  needed 
for  its  increasing  activities.  The  Institute  owns,  and  has  held  in  trust  for 
it,  what  is  generally  considered  the  best  building  site  for  its  purposes  in 
Philadelphia — all  paid  for  and  free  of  liens;  and  it  has  something  over 
$200,000  towards  the  erection  of  the  first  building— complete  plans  and  model 
of  which  are  now  being  prepared  by  the  architect  of  the  Institute,  Mr. 
Windrim. 

Brighter  hopes  for  the  future  this  Institute  has  probably  never  had,  but 
their  materialization  is  dependent  upon  the  efforts  of  the  members  in  its 
behalf,  and  in  the  near  future. 

Notable  among  the  happenings  at  the  Institute  during  the  past  year  was 
the  awarding  of  the  first  Franklin  Medals  to  Mr.  Edison  and  Professor 
Onnes,  from  a  fund  generously  founded  by  Mr.  Samuel  InsuU,  of  Chicago. 

Your  Board  believe  that  the  way  in  which  the  work  of  your  Science  and 
Arts  Committee  in  encouraging,  by  various  recognitions,  invention  and 
scientific  discovery  is  being  performed  well  merits  your  approval. 


62  YEAR  BOOK  OF 

You  have  doubtless  observed  with  pleasure  the  change  in  .the  physical 
features  of  the  Institute's  Journal,  which  appeared  in  its  new  form  on 
January  first.  Your  Committee  on  Publications  should  be  congratulated  on 
the  success  of  its  efforts  to  make  the  Journal,  in  its  mechanical  structure, 
worthy  to  be  the  vehicle  of  the  notable  writings  presented  upon  its  pages. 
Another  feature  of  the  Journal,  though  not  an  accomplishment  of  the  past 
year,  is  worthy_  of  repeated  mention.  It  is  the  list  of  eminent  men  acting 
as  associate  editors.  This  body  of  distinguished  advisers  is  a  creation  of 
the  past  few  years,  and  the  services  of  these  men  are  of  inestimable  value  to 
the  Journal,  to  its  readers,  and  to  the  promotion  of  the  mechanic  arts. 

As  in  previous  years,  men  among  the  most  distinguished  in  science  and 
technology,  in  this  and  other  countries,  have  addressed  your  meetings  and 
have  discovered  to  you  and  your  friends  the  latest  achievements  in  the 
scientific  and  technical  world. 

Your  library — more  cramped  for  space  than  ever,  by  recent  valuable 
accessions — has  been  rearranged,  with  the  result  of  increased  usefulness. 

Your  School  of  Mechanic  Arts  has  flourished  and  plans  are  under  way 
for  its  enlargement. 

Your  Board  hopes  that  each  member  of  the  Institute  will  read  the 
reports  of  the  committees  and  so  learn  more  of  the  condition  of  the  Institute 
and  of  the  work  done  by  it,  than  can  be  told  in  the  report  of  the  Managers. 

The  work  of  these  committees  and  the  usefulness  of  the  Institute  gener- 
ally  are  hampered  by  two  conditions:  by  lack  of  space  and  by  location  of 
building.  With  the  one  ambition  to  be  of  greater  service  to  the  citizen' and 
to  the  State,  your  Board,  and  all  the  workers  in  our  honored  institution, 
urge  upon  the  membership  to  cut  the  only  fetters  which  bind  it,  by  raising  at 
once  the  fund  necessary  to  insure  the  acquisition  of  the  Wahl  Bequest. 

Respectfully  submitted 

For   the   Board  of   Managers, 

Walton  Clark, 
President. 
Philadelphia,  January    19,    191 6. 

REPORT  OF  THE  COMMITTEE  ON  LIBRARY 

FOR  THE  FISCAL  YEAR  ENDIK6  SEPTEMBER  30»  191S 

To  the  President  and  Members  of  The  Franklin  Institute: 

There  were  expended  during  the  year  $928.66  for  the  purchase  of  266 
volumes,  2  pamphlets,  and  2  diagrams;  $1626.25  for  subscriptions  to  mag- 
azines and  other  periodical  publications;  $824  for  binding,  rebinding,  and 
repairing  of  books,  and  $4821.11  for  salaries  and  general  expenses. 

There  were  available  for  meeting  these  expenses  $7232.76  appropriated 
by  the  Board  of  Managers  and  $967.26  being  the  income  of  the  several 
library   funds. 

The  accessions  by  gift  and  from  the  Journal  amounted  to  1227  volumes, 
1470  pamphlets,  and  7  maps. 
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There  was  an  increase  of  over  600  titles  in  the  additions  of  the  year 
when  compared  with  the  previous  year.  This  is  due  chiefly  to  the  con- 
tinuance of  the  practice  of  applying  to  engineering  firms,  industrial  establish- 
ments, and  others  for  copies  of  recently  published  catalogues  and  books. 

The  sorting  of  the  great  collection  of  pamphlets  was  finished  during  the 
past  summer.  All  of  a  non-technical  nature  were  put  aside,  and  in  July 
21,100  on  medical,  historical,  and  political  subjects  were  transferred  to  the 
Free  Library.  The  total  number  of  pamphlets  in  the  library  on  September  30, 
191 5,  was  29,327.  These  relate  to  various  branches  of  technology  and 
science,  and  the  work  of  preparing  them  for  binding  is  now  under  way. 
Those  relating  to  mechanical  subjects  will  be  catalogued  at  once  and  will 
be  followed  by  the  other  classes. 

The  following  disposition  was  made  of  the  accumulation  of  duplicates 
and  non-technical  books: 

500  volumes  of  non-technical  works,  duplicates,  and  government  reports 
were  transferred  to  the  Free  Library. 

44  volumes  of  similar  material,  valued  at  $32,  were  transferred  to 
another  library  to  close  an  old  exchange  account. 

141  volumes  were  sold  for  $40  cash. 

There  are  at  present  only  8  duplicate  volumes  in  stock. 

On  September  30,  1915,  the  library  contained  67,436  volumes,  29,327 
pamphlets,  2288  maps  and  charts,  and  1336  photographs. 

The  work  of  preparing  the  list  of  current  periodicals  is  nearly  finished. 
Certain  checking  is  now  being  done  to  bring  it  up  to  date.  This  list  on  cards 
will  show  the  condition  of  every  periodical  set  in  the  library.  It  will  give 
the  date  when  the  publication  was  first  issued,  the  number  of  volumes,  any 
changes  in  the  title,  and  the  frequency  of  its  appearance.  Where  the  set  is 
not  complete,  the  wants  will  also  be  given  on  the  cards.  On  the  completion 
of  this  work  lists  of  wants  will  be  issued  which  can  be  distributed  to  second- 
hand booksellers  and  magazine  dealers.  It  will  then  be  possible,  in  the 
course  of  time,  to  complete  all  the  important  serials  in  the  library. 

The  question  of  binding  is  still  a  serious  one,  but  the  amount  appro- 
priated for  this  purpose  is  being  expended  on  such  books  as  are  consulted 
most  frequently.  A  detailed  statement  of  the  work  of  the  binder  appears 
elsewhere. 

The  Committee  held  meetings  each  month  during  the  year,  excepting  in 
July  and  August.  Many  problems  connected  with  the  management  of  the 
library  were  given  consideration,  and  books  submitted  for  purchase  were 
carefully  examined  before  being  ordered,  or  were  referred  to  such  experts 
as  were  willing  to  aid  the  Committee  in  its  selections. 

The  attendance  in  the  library  has  been  as  good  as  heretofore,  and  a  still 
further  increase  is  noted  in  the  attendance  in  the  evenings. 

A  detailed  statement  of  the  operation  of  the  library  is  appended  hereto. 

Respectfully  submitted, 

Clarence  A.  Hall, 
Chairman,  Committee  on  Library. 
Philadelphia,  January  12,  1916. 
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APPENDIX. 

The  following  additions  were  made  to  the  library  during  the  twelve 
months  ending  September  30,  1915: 

Bd.  Vols.    Unbd.  Vols.      Pphs.         Maps    Diagrams 

By    Gift    626  572  1463  7 

Journal    25  4  7 

Binding  476 

Chemical  Periodicals  Bind- 
ing Fund   30 

Purchase : 

Books    and    Periodicals    Account    31  i  i 

Income :  Lea  Fund   31  3  i 

Moore    Fund    134  19  2 

Morris   Fund    29 

Potts    Fund    12  6 


1394           605           1472           7  2 

Total  additions  for  the  year  34&> 

Gifts  of  books,  pamphlets,  periodical  publications,  and  maps  and  charts 
in  large  quantities  or  of  special  value  were  received  from: 

Messrs.  N.  W.  Akimoff,  W.  D.  Anderson,  H.  M.  B.  Bary,  Miss  Booth, 
The  Cassela  Color  Company,  Mr.  George  S.  Cullen,  The  Engineers'  Qub, 
Messrs.  Spencer  Fullerton,  Richard  Gilpin,  Clarence  A.  Hall,  Prof.  L.  M. 
Haupt,  Messrs.  Harris  &  Richards,  Messrs.  Helme  &  Mcllhenny,  Drs.  Carl 
Hering,  Charles  F.  Himes,  Harry  F.  Keller,  Henry  Leffmann,  Mr.  F.  N. 
Morton,  Miss  Peuckert,  The  Philadelphia  Book  Company,  Messrs.  L.  E. 
Picolet,  C.  W.  Pike,  Mrs.  Max  Riebenack. 

The  Committee  is  again  iridebted  to  Mr.  Joseph  A.  Arnold,  Editor  and 
Chief  of  the  Division  of  Publications,  U.  S.  Department  of  Agriculture,  for 
copies  of  current  publications  of  the  Department. 

BINDING. 

The  work  done  in  the  bindery  was  as  follows: 

Bound    Repaired    Rebound 

Recent  volumes  of  periodicals  476 

Recent   volumes   of   periodicals   charged  to   Chemical 
Periodicals    Binding   Fund    30 

Old    volumes    i  3 

Books  purchased  with  the  income  of: 

Moore  Fund    i  i 

Morris  Fund    i 
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REPORT  OF  THE  COMMITTEE  ON  MUSEUMS 

FOR  THE  FISCAL  YEAR  BKDIKO  SEPTEMBER  JO,  ifiS- 

To  tht  President  and  Members  of  The  Franklin  Institute: 

The  following  models  and  apparatus  have  been  added  to  the  Institute's 
collections : 

1 5-Kilo watt  Multiple  Magnet  K-type  Edison  Dynamo. 
Gift  of  the  Wm.  Cramp  &  Sons  Ship  and  Engine  Building 
Company. 

Rotary  Steam  Engine.  Gift  of  the  Herrick  Engine 
Company. 

Original  apparatus  used  by  Dr.  Edwin  F.  Northrup  in 
his  experiments  and  investigations  on  vortex  motions  in 
liquids.    Gift  of  Dr.  Northrup. 

Early  form  of  Berliner  Gramophone.    Gift  of  Mr.  Henry 
Howson. 
During  the  year  the  front  south  basement  room  was  cemented  and  the 
large  models  were  assembled  and  set  up.    Shelving  was  placed  on  the  south 
wall  for  small  models  and  apparatus. 

The  various  exhibits  in  the  Committee's  care  have  received  proper 
attention  and  are  all  in  good  order. 

Respectfully  submitted, 

Alex.  E.  Outerbridge,  Jr., 

Chairman. 
Philadelphia,  January  12,  1916. 

REPORT  OF  THE  COMMITTEE  ON  MEETINGS 

FOR  THE  FISCAL  YEAR  EITDIKO  SEPTEMBER  jo,  1915- 

To  the  President  and  Members  of  The  Franklin  Institute: 

Eight  stated  meetings  were  held  during  the  year  with  an  attendance  of 
1515  members  and  visitors. 

At  the  May  meeting  the  first  presentation  of  The  Franklin  Medal  was 
made  to  his  Excellency,  Chevalier  van  Rappard,  on  behalf  of  the  Royal 
Netherlands  Government,  for  Prof.  Heike  Kamerlingh  Onnes,  of  the  Uni- 
versity of  Leiden,  and  to  Thomas  Alva  Edison,  Esq.,  of  Orange,  N.  J.  A 
bronze  replica  of  the  artist's  model  of  The  Franklin  Medal  was  presented  to 
the  Institute  by  the  sculptor  of  the  medal.  Dr.  R.  Tait  McKenzie,  and  another 
replica  was  presented  by  the  Institute  to  Samuel  Insull,  Esq.,  of  Chicago,  111., 
founder  of  the  medal  fund.  After  the  meeting  a  reception  was  tendered  to 
his  Excellency,  Chevalier  van  Rappard,  and  the  Messrs.  Edison  and  Insull,  in 
the  rooms  of  the  Historical  Society  of  Pennsylvania. 

The  following  papers  were  presented  during  the  year: 

October  21,  1914. 

"The  Earth  a  Great  Magnet."  Dr.  L.  A.  Bauer,  Director,  Department 
of  Terrestrial  Magnetism,  Carnegie  Institution  of  Washington. 

5 


66  YEAR  BOOK  OF 

November  i8,  1914. 

"The  Photography  and  Analysis  of  Sound  Waves."  Dr.  Dayton  C 
Miller,  Professor  of  Physics,  Case  School  of  Applied  Science,  Cleveland,  Ohio. 

I>ecember  16,  1914. 

"  An  American  Engineer  in  China."  Dr.  William  B.  Parsons,  Consulting 
Engineer,  New  York  City. 

January  20,  1915. 

"  Conditions  Affecting  the  Success  of  Main  Line  Electrification."  Mr. 
William  S.  Murray,  Consulting  Engineer,  New  York,  New  Haven  and  Hart- 
ford  Railroad,   New   Haven,   Conn. 

February  17,  191 5. 

"  Sanitation  and  Accident  Prevention  in  Industry."  Dr.  Francis  D. 
Patterson,  Director,  Department  of  Sanitation  and  Accident  Prevention, 
Harrison  Bros.  &  Co.,  Inc.,  J.  G.  Brill  Company,  and  Electric  Storage 
Battery  Company,  Philadelphia. 

March  17,  1915. 

"High  Temperature  Investigations."  Dr.  Edwin  F.  Northnip,  Palmer 
Physical  Laboratory,  Princeton,  N.  J. 

April  21,   1915. 

"  Mechanical  Stoking  of  Locomotives."  Mr.  W.  S.  Bartholomew,  Presi- 
dent, Locomotive  Stoker  Company,  Schenectady,  N.  Y. 

May  19,  191 5. 
"  Electricity  and  Modern  Industrial  Growth."    Samuel  InsuU,  Esq. 

A  special  meeting  conducted  jointly  by  the  Institute  and  the  Philadelphia 
Section  of  the  Illuminating  Engineering  Society  was  held  on  Friday  evening, 
March  19,  191 5.  Two  papers  were  presented,  one  by  Dr.  Herbert  E.  Ives 
and  E.  F.  Kingsbury,  entitled  "Method  of  Securing  Uniformity  of  Readings 
on  the  Flicker  Photometer  with  Different  Observers,"  and  another  by 
Professor  John  Hammond  Smith,  of  the  University  of  Pittsburgh,  on 
"  Photo- sculpturing." 

Dr.  W.  F.  M.  Goss,  who  was  originally  scheduled  to  address  the  meeting 
of  April  21,  was  unable  to  be  present,  and  Dr.  Edwin  F.  Northrup,  who  had 
been  announced  to  present  a  paper  before  the  sections,  was  Invited  to  address 
the  meeting. 

Nearly  all  the  above  papers  have  since  appeared  in  the  Journal. 

Respectfully  submitted, 

James  S.  Rogers, 
Chairman, 
Philadelphia,  January  12,  1916. 
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REPORT  OF  THE  COMMITTEE  ON  INSTRUCTION 

FOR  THE  FISCAL  TEAR  EITDIKG  SEPTEMBER  3^  ifis. 

To  the  Board  of  Managers: 

The  courses  offered  in  the  ninety-first  year  of  the  Institute's  School  of 
Mechanic  Arts,  commencing  in  September,  191 4,  were  substantially  the 
same  as  those  given  in  the  preceding  year,  and  the  division  of  the  instruc- 
tional work  into  the  four  Departments  of  Drawing,  Mathematics,  Mechanics, 
and  Naval  Architecture  was  maintained. 

The  School  opened  on  September  14,  1914,  and  during  the  year  two  hun- 
dred and  sixty-seven  students  enrolled.  This  represented  a  decrease  of 
fifty-three  from  the  preceding  year,  and,  judging  from  the  number  of 
requests  for  deferred  payment  of  fee,  was  probably  due  to  the  prevailing 
industrial  conditions.  The  largest  classes  formed  during  the  year  were 
those  in  Drawing  and  Mathematics. 

The  faculty  for  the  year  was  as  follows : 

Professor  William  H.  Thorne,  Director  of  the  School,  and  in  charge  of 
the  Department  of  Drawing. 

Professor  William  E.  Bullock,  Assistant  Director,  and  in  charge  of  the 
Department  of  Mechanics. 

Professor  Simeon  van  T.  Jester,  in  charge  of  the  Department  of  Mathe- 
matics. 

Professor  H.  C.  Towle,  in  charge  of  the  Department  of  Naval  Archi- 
tecture. 

Professor  Thorne  was  assisted  in  his  Department  by  Professor  Clement 
Remington,  in  charge  of  Architectural  and  Freehand  Drawing,  and  by 
Messrs.  F.  H.  Lobb,  I.  P.  Pedrick,  C.  Rommel,  and  W.  W.  Twining,  in- 
structing in  Mechanical  Drawing. 

Mr.  H.  S.  Detwiler  assisted  in  the  Department  of  Mathematics,  and 
Messrs.  £.  Bark  and  M.  M.  Mark  in  Mechanics. 

The  attendance  in  the  School  throughout  the  year  was  well  above  the 
average,  and  exceptionally  good  work  was  done  in  all  departments. 

During  the  year  students  of  the  School,  accompanied  by  instructors, 
visited  the  following  places  of  interest : 

Millboume  Mills,  Sixty-third  and  Market  Streets,  Philadelphia,  Pa. 
Otto  Gas  Engine  Works,  Thirty-third  and  Walnut  Streets,  Phila- 

deljphia,  Pa. 
Curtis  Publishing  Company,  Independence  Square,  Philadelphia,  Pa. 
Beach  Power  House,  Philadelphia  Rapid  Transit  Company,  Beach 

and  Laurel  Streets,  Philadelphia,  Pa. 
Link-Belt  Company,  Hunting  Park  Avenue,  Philadelphia,  Pa. 
Engineering  Building,  University  of  Pennsylvania,  Thirty-third  and 

Walnut  Streets,  Philadelphia,  Pa. 
Bureau  of  Water,  Queen  Lane  Pumping  Station,  Fairmount  Park, 
Philadelphia,  Pa. 
In  every  case  the  attendance  was  good  and  much  interest  was  shown  by 
those  present.    Our  thanks  are  due  to  the  managements  represented  for  their 
courtesy. 
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The  graduating  exercises  were  held  in  the  Hall  of  the  Institute  on  the 
evening  of  April  i6,  191 5.  Dr.  Walton  Clark,  President  of  the  Institute, 
occupied  the  chair,  and  the  graduating  address  was  delivered  by  Dr.  George 
A.  Hoadley,  Professor  Emeritus  of  Physics,  Swarthmore  College,  Swarth- 
tnore.  Pa.  The  Alumni  Association  was  represented  by  Mr.  John  F.  Abbott 
The  annual  report  of  the  work  of  the  School  was  presented  by  Professor 
Thome.  Sixty-one  students  were  graduated:  thirty-one  in  Mechanical 
Drawing,  three  in  Architectural  Drawing,  two  in  Freehand  Drawing,  eighteen 
in  Mathematics,  four  in  Mechanics,  and  three  in  Naval  Architecture.  Three 
students  in  the  Department  of  Drawing,  one  in  the  Department  of  Mathe- 
matics, and  one  in  the  Department  of  Mechanics  were  the  recipients  of  the  Ed- 
monds Scholarships.  Twelve  students  in  the  Department  of  Drawing  were 
the  recipients  of  scholarships  from  the  B.  H.  Bartol  Fund  entitling  them  to 
free  instruction.  Six  students  were  awarded  free  scholarships  from  the 
Isaac  B.  Thorn  Fund.  The  student  in  the  Department  of  Drawing  having 
the  best  set  of  drawings  for  the  year  was  awarded  a  prize  donated  by  Mr. 
W.  D.  Baldwin,  President  of  the  Otis  Elevator  Company.  The  student  of 
greatest  merit  in  the  Department  of  Mathematics  was  awarded  a  prize 
donated  by  Mr.  J.  B.  McCall,  President  of  The  Philadelphia  Electric  Co. 
Two  Prizes  in  the  Department  of  Mechanics  were  awarded  to  students  of 
greatest  merit,  one  by  Mr.  Wilfred  Lewis,  President  of  the  Tabor  Manu- 
facturing Company,  and  the  other  by  Mr.  S.  M.  Vauclain,  Vice-president  of 
The  Baldwin  Locomotive  Works.  A  set  of  drawing  instruments,  offered  by 
the  New  York  Shipbuilding  Company,  was  awarded  to  the  student  of  greatest 
merit  in  the  Department  of  Naval  Architecture.  Six  graduates  received 
awards  provided  by  the  Alumni  Association  of  The  Franklin  Institute,  and 
ten  graduates  making  a  perfect  attendance  record  were  awarded  free  mem- 
bership for  one  year  in  the  Association.  In  the  Winter  Term  thirty-five 
students  were  awarded  certificates  of  Honorable ,  Mention ;  forty-seven 
students  received  similar  certificates  in  the  Spring  Term. 

The  registration  figures  for  the  year,  as  well  as  for  the  previous  year  for 
comparison,  follow: 

19x3-14  1914-1S 

Winter  Term    Spring  Term    Winter  Term    Spring  Term 
Scpt.-Dec.        Jan.-Apr.        Sept.-Dec.        Jan.-Apr. 

Drawing    188  148  154  125 

Mathematics    71  57  70  51 

Mechanics    30  28  30  22 

Naval  Architecture  17  15  4  4 


306  248    .  258  202 

A  lecture,  entitled  "  West  Indies  and  the  Spanish  Main,"  was  delivered 
in  the  Hall  of  the  Institute,  by  Mr.  Frederick  Monsen,  F.  R.  G.  S.,  on  Janu- 
ary 15,  1915,  under  the  auspices  of  the  Alumni  Association,  to  which  all 
the  students  were  invited. 

The  graduates  were  invited  to  the  annual  smoker  and  luncheon  of  the 
Alumni  Association,  held  on  the  evening  of  Saturday,  April  10,  191 5.    At  the 
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luncheon  124  covers  were  laid,  and  speeches  were  made  by  Mr.  L.  £.  Levy, 
Professor  Thome,  and  Mr.  Abbott. 

During  the  summer  the  School  Calendar  was  published  and  all  prepara- 
tions made  for  the  ninety-second  session.    Valuable  prizes  were  again  donated 
by  Mr.  S.  M.  Vauclain,  Mr.  W.  D.  Baldwin,  Mr.  J.  B.  McCall,  Mr.  Wilfred 
Lewis,  the  New  York  Shipbuilding  Company,  and  the  Alumni  Association. 
A  schedule  of  visits  to  engineering  establishments  was  arranged. 

Respectfully  submitted, 

Lawrence  T.  Paul, 
Chairman, 
Philadelphia,  January  12,  1916. 

REPORT  OF  THE  COMMITTEE  ON  ELECTIONS 
AND  RESIGNATIONS  OF  MEMBERS 

FOR  THE  FISCAL  TEAR  EITDIKO  SEPTEMBER  JO,  191S. 
To  the  Board  of  Managers: 

During  the  fiscal  year  ending  September  30,  1916,  there  were  fifty-five 
members  enrolled;  resignations  were  received  and  accepted  from  fifty-nine 
members ;  and  deaths  were  recorded  of  twenty-eight  members. 

The  figures  for  the  several  classes  of  membership  and  for  the  two  pre- 
ceding years  follow: 

Elections  : 

19x3-13    19x3-14     19x4-15 
Resident  Members   loi  47  25 

Non-Resident  Members   186  57  24 

Associate   Members    i  7  2 

Honorary    Members    o  o  o 

Life   Members    ...i 3  o  4 

291  in  55 
Resignations  : 

Resident  Members   16  17  30 

Non-Resident  Members   13  12  25 

Associate  Members  2  2  3 

Second  Class  Stock i 

31  31  59 

Deaths  : 

Resident  Members    S  6  9 

Non-Resident  Members    4  4  8 

Life  Members    6  14  9 

Honorary    Members    i  2  o 

Associate   Members    0  o  o 

Second  Qass  Stock  2 

19  26  28  * 
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Summary: 

X9ia~X3  1913-14   1914-15 

Totol    Elections    291  in  55 

Total  Resignations   31  3i  59 

Total  Deaths    19  26  28 

Net  decrease  in  membership    32 

Respectfully  submitted, 

W.  C.  L.  Egun, 
Chairman. 
Philadelphia,  January  12,  1916. 


REPORT  OF  THE  COMMITTEE  ON  STOCKS  AND 
FINANCE  FOR  THE  YEAR  1915. 

FIHAKCZAL  STATEMENT,  OCTOBER  i,  1914.  TO  SEPTEMBER  jo,  19x5. 

Propekty  and  Funds. 

Building  and  land,  13-17  South  Seventh  Street $60,000.00 

Library   100,000.00 

$160,000.00 

PrinciiMl  Income 

Funds  held  by  Board  of  Trustees $280^59.14       $514.02 

Funds  held  by  Board  of  Managers 17,122.45  34.21  (oyeidnvn) 

Franklin   Institute  Building  Fund    371,666.30 

Elliott  Cresson  Medal  Fund  3,000.00         105.70 

Franklin  Fund  and  Building  Committee 4*483.36 

ToUl    funds    $683,494.75        $585.51  684,080^6 

Grand  total  $844,080^6 

LlABILinSS. 

Certificates  of  Stock $29^87000 

Mortgage  on  Institute  Building  (held  by  Trustees  as  investment  for 

funds) 30,000.00 

Bills  payable  27,25aoo 

Accounts  payable   4i543>97 

Unearned  income   i,ii7.7S 

Edmonds  Scholarship  donation  50.00 

•     Grand  total  $92,8131.72 
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lNCX)BiE  AND  EXPENSES  APPLICABLE  TO  YeAR  EnDING  SEPTEMBER  30. 

Income. 

Dues $10,598.53 

Initiation   fees   •• iio.oo 

General  Endowment  Fund   10,008.62 

James  H.  Cresson  Memorial  Fund  2,267.92 

John   Scott  Medal  Fund   900.00 

Estate  of  John  Turner  124.97 

Estate  of  Robert  Wright 1,885.82 

Instruction  :  Drawing   $1,370.00 

Mathematics    600.00 

Mechanics 260.00 

Naval  Architecture  50.00 

2,280.00 

Publications :  Subscriptions  and  Sales   $1,956.36 

Advertising   2,41 1.47 

4,367.83 

Total $32,543.69 

Expenses. 

Building :  Wages    $1,211.75 

Repairs  and  maintenance    649.86 

Taxes,  water  rent  and  insurance   548.19 

Heat,   light,   and   power 662.46 

Miscellaneous  supplies  and  expense   264.50 

$3,336.76 

Elections  and  resignations  171.48 

Instruction :     Drawing  $1,096.00 

Mathematics    333-00 

Mechanics 312.50 

Naval  Architecture   172.00 

Miscellaneous   Expense    1,158.27 

Popular    Lectures    69.75 

3,141.52 

Library :  Salaries    $4,612.02 

Books  and  Periodicals   1,626.25 

Binding 785.40 

Miscellaneous  Expense   209.09 

7,232.76 

Meetings    772.56 

Office  and  General :  Salaries    $8,384.09 

Office  Expense 770.94 

General   Expense 1,405.00 

10,560.03 
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s,^^.,.,s«v    li^wrtng    ; fc,729-95 

KvvrinU    68S^ 

Ithwtrtting  695^ 

Mtacellaneous  expense  658^ 

Vnr-Book    soo.oo 

$8,a6»07 

^  ,...s    -si  Am 1,^1^ 

V  „.,  .^v    IOT6.15 

.1  uiHWBtion  38(m6 

>  A  ■•■!  -«»it  discount 1(87^76 

\. .    ;i  .  .>hni  liRdges   ms^ 

<«,,■,  t  Jrtut-i'iia  income  and  expense   I9t-I9 

I  uul    $38,613.55 

IViMl ¥6j)69Ai 

I'liiliill  tile  fiscal  year  the  only  important  change  in  any  of  the  Institute's 
.Hill  liik>  liccn  an  increase,  through  income,  of  The  Franklin  Institute  BuUd- 
u,^  t'Miul  ()(  $7,74I.W.     There  has  been  an  increase  in  bills  payable  of  $7ooa 
Respectfully  submitted, 

Walton  Forstall, 

I'lui  AI'IUPHIA,  January  u,  1916. 
ttUPORT  OF  THE  COMMITTEE  ON  PUBLICATIONS 

roil  THX  FISCAL  TBAtt  XMDnrO  SBPTXMBSR  )>,  qis- 

/  u  (fc#  /lourd  11/  Mamagtrs: 

til  the  clt>sii)|i  month  of  the  past  year  the  Institute  completed  the  publi- 
^^lillll  tif  titr  iltoth  volume  of  its  Journal  of  Science  and  the  Mechanic  Arts, 
AUil  llir  uuh  year's  record  of  its  Transactions.  A  review  of  these  puUi- 
Miiiiiia  and  nl  their  siiiuincance  as  milestones  marking  the  advances  of  Science 
uiiil  the  Ann  dtiriiiK  these  nine  decades  may  well  be  left  for  the  time  ten 
luiiii  hriii'e.  wliru  the  Jci'nn.vl  or  Trb  Fkankuk  Instttitte  will  have  con>- 
jiletnl  M  full  wimirjii  rrvvrd  of  [miKiess  in  the  field  of  activity,  but  at  the 
titoeiii  jtuit'lHre  it  mA.v  be  nv>  less  proper  to  point  to  the  issues  of  the  past 
WM  Its  evidciU'e!!  of  ihe  increasins  scope  of  that  activity.  More  than  ever 
lielote  Ihe  J"\hn  m  ov  rn*  Ixstirns  has  become  a  record  not  only  of  the 
Uit\  Niik'n  ntade  In  the  tieUI  of  the  applied  sciences,  but  also  of  researches 
wliuli  I'l'i'ii  llie  w*,v  to  (urlher  iirvcres*.  The  field  widois  from  day  to  day. 
Mini  tin-  \oImiih'»  ot  I'nr  rcvrj  tbi'.H^eR  fTv>fn  year  to  year. 

\\\  tii'i'i'ititi  it)>  tht«  r«\\u\t  >vH)r  C.^nuniitee  has  endeavored  to  cooperate 
it  (i.«"\Me  e\ieM  with  the  V\!i!w  of  the  JocauAi.  and  with  the 
L.iviitU-  I  vUi\»K  to  *K\«e  ivlUSTaiioo  in  this  respect  the  In- 
iMvl\  iii>li!'tisl  \  idfrtVtiie  *v:c;!h-n  to  ihb  Board  has  recently 
<\  II.  thu'iwh  iV  «.fV.x>»  of  Dr.  .\.  S.  Eve.  Professor  of 
Mo. ill  I'limiMi.*  >it  Mvvit-vA!  W-or  Committee  has  also  the 
ot   ivi'i'Ui'is  l^.^^  tV  N.tcs  v-t  Re*«*r'A  Work  from  the  U.  S 
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Bureau  of  Standards,  which  have  been  published  in  the  Journal  throughout 
the  past  year,  have  latterly  been  supplemented  by  those  of  the  Nela  Research 
Laboratory  of  the  National  Electric  Light  Association,  and  also  by  similar 
communications  from  the  Research  Laboratory  of  the  General  Electric  Com- 
pany and  from  that  of  the  Eastman  Kodak  Company. 

The  Year-Book  of  the  Institute,  revised  to  the  end  of  our  last  fiscal  year 
and  amplified  by  the  reports  of  the  President  of  the  Institute  and  of  its 
various  standing  Committees,  was  published  in  due  course  last  October.  The 
edition  was  materially  increased  to  permit  of  its  being  distributed  among 
scientific  institutions  and  technical  societies  at  home  and  abroad  as  a  means 
of  increased  publicity  for  the  Institute  in  general  and  also  in  furtherance  of 
the  Membership  Campaign  latterly  undertaken  and  now  in  progress. 

The  expense  of  publishing  the  Journal  and  the  Year-Book  during  the 
past  fiscal  year,  including  reprints  furnished  to  authors  of  articles  printed  in 
the  Journal^  was  $8269.07.  The  income  from  subscriptions  and  sales  of  the 
Journal  and  of  extra  numbers  of  reprints  was  $1956.36,  and  from  the  Adver- 
tising Account  $241147,  leaving  a  balance  of  $3901.24  to  be  accounted  as  the 
cost  of  the  Journal  furnished  to  the  individual  members  of  the  Institute. 

Respectfully  submitted, 

Louis  E.  Levy, 
Chairman. 
Philadelphia,  January  12,  1916. 

REPORT  OF  THE  COMMITTEE  ON  SECTIONAL 

ARRANGEMENTS 

FOR  THE  FISCAL  TEAR  EKDIITO  SEPTEMBER  s^  ifis. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

During  the  year  ending  September  30,  191 5,  twenty  lectures  were  de- 
livered, as  follows : 

Section  op  Physics  and  Chemistry — Five  Meetings. 

October  i,  1914. 

"The  Ultra-violet  Rays  and  Their  Application  for  the  Sterilization  of 
Water."  Max  von  Recklinghausen,  Ph.D.,  The  R.  U.  V.  Company,  Inc.,  New 
York  City,  N.  Y. 

November  5,  1914. 

"  Artistic  Painting  and  the  Secrets  of  the  Old  Masters."  Maximilian 
Toch,  Ph.D.,  Director  of  Research  Laboratory,  Toch  Brothers,  New  York 
City,  N.  Y. 

December  3,  1914. 

"Modern  Views  on  the  Constitution  of  the  Atom."  A.  S.  Eve,  D.Sc, 
Professor  of  Physics,  McGill  University,  Montreal,  Canada. 

January  28,  191 5. 

"The  Production  of  Light  by  Animals."  Ulric  Dahlgren,  Ph.D.,  Pro- 
fessor of  Biology,  Princeton  University,  Princeton,  N.  J. 
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Publications:  Printing    ; $5,729-95 

Reprints    685^^4 

Illustrating   695.38 

Miscellaneous  expense  658.30 

Year-Book 500.00 

$8,269.07 

Science  and  Arts   •  • 1,584-76 

Sections    1,076.15 

Basement  renovation  •  • 380.46 

Interest  and  discount 1,876.76 

Membership  badges   ao.05 

Miscellaneous  income  and  expense   iQ^-iQ 

Total $38,613-55 

Deficit $6,069.86 

During  the  fiscal  year  the  only  important  change  in  any  of  the  Institute's 
funds  has  been  an  increase,  through  income,  of  The  Franklin  Institute  Build- 
ing Fund  of  $7,741.99.    There  has  been  an  increase  in  bills  payable  of  $70oa 

Respectfully  submitted, 

Walton  Forstall, 
Chairnuifi. 
Philadelphia,  January  12,  1916. 

REPORT  OF  THE  COMMITTEE  ON  PUBLICATIONS 

FOR  THB  FISCAL  TEAR  BKDIKO  SEPTEMBER  jo,  Xfzs. 

To  the  Board  of  Managers: 

In  the  closing  month  of  the  past  year  the  Institute  completed  the  publi- 
cation of  the  i8oth  volume  of  its  Journal  of  Science  and  the  Mechanic  Arts, 
and  the  90th  year's  record  of  its  Transactions.  A  ^review  of  these  publi- 
cations and  of  their  significance  as  milestones  marking  the  advances  of  Science 
and  the  Arts  during  these  nine  decades  may  well  be  left  for  the  time  ten 
years  hence,  when  the  Journal  op  The  Franklin  Institute  will  have  com- 
pleted a  full  century's  record  of  progress  in  the  field  of  activity,  but  at  the 
present  juncture  it  may  be  no  less  proper  to  point  to  the  issues  of  the  past 
year  as  evidences  of  the  increasing  scope  of  that  activity.  More  than  ever 
before  the  Journal  of  the  Institute  has  become  a  record  not  only  of  the 
advances  made  in  the  field  of  the  applied  sciences,  but  also  of  researches 
which  open  the  way  to  further  progress.  The  field  widens  from  day  to  day, 
and  the  volumes  of  our  record  thicken  from  year  to  year. 

In  keeping  up  this  record  your  Committee  has  endeavored  to  cooperate 
to  the  fullest  possible  extent  with  the  Editor  of  the  Journal  and  witfi  the 
Board  of  Associate  Editors,  to  whose  collaboration  in  this  respect  the  In- 
stitute is  largely  indebted.  A  welcome  addition  to  this  Board  has  recently 
been  afforded  us  through  the  adhesion  of  Dr.  A.  S.  Eve,  Professor  of 
Physics  at  McGill  University  in  Montreal.  Your  Committee  has  also  the 
sfatisfaction  of  reporting  that  the  Notes  of  Research  Work  from  the  U.  S. 
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Bureau  of  Standards,  which  have  been  published  in  the  Journal  throughout 
the  past  year,  have  latterly  been  supplemented  by  those  of  the  Nela  Research 
Laboratory  of  the  National  Electric  Light  Association,  and  also  by  similar 
communications  from  the  Research  Laboratory  of  the  General  Electric  Com- 
pany and  from  that  of  the  Eastman  Kodak  Company. 

The  Year-Book  of  the  Institute,  revised  to  the  end  of  our  last  fiscal  year 
and  amplified  by  the  reports  of  the  President  of  the  Institute  and  of  its 
various  standing  Committees,  was  published  in  due  course  last  October.  The 
edition  was  materially  increased  to  permit  of  its  being  distributed  among 
scientific  institutions  and  technical  societies  at  home  and  abroad  as  a  means 
of  increased  publicity  for  the  Institute  in  general  and  also  in  furtherance  of 
the  Membership  Campaign  latterly  undertaken  and  now  in  progress. 

The  expense  of  publishing  the  Journal  and  the  Year-Book  during  the 
past  fiscal  year,  including  reprints  furnished  to  authors  of  articles  printed  in 
the  Journal,  was  $8269.07.  The  income  from  subscriptions  and  sales  of  the 
Journal  and  of  extra  numbers  of  reprints  was  $1956.36,  and  from  the  Adver- 
tising Account  $2411.47,  leaving  a  balance  of  $3901.24  to  be  accounted  as  the 
cost  of  the  Journal  furnished  to  the  individual  members  of  the  Institute. 

Respectfully  submitted, 

Louis  E.  Lew, 
Chairman. 
Philadelphia,  January  12,  1916. 

REPORT  OF  THE  COMMITTEE  ON  SECTIONAL 

ARRANGEMENTS 

FOR  THB  FISCAL  TEAR  EKDIITO  SEPTEMBER  jo,  1915. 
To  the  Board  of  Managers  of  The  Franklin  Institute: 

During  the  year  ending  September  30,  191 5,  twenty  lectures  were  de- 
livered, as  follows : 

Section  of  Physics  and  Chemistry — Five  Meetings. 

October  i,  191 4. 

"  The  Ultra-violet  Rays  and  Their  Application  for  the  Sterilization  of 
Water."  Max  von  Recklinghausen,  Ph.D.,  The  R.  U.  V.  Company,  Inc.,  New 
York  City,  N.  Y. 

November  5,  1914. 

"  Artistic  Painting  and  the  Secrets  of  the  Old  Masters."  Maximilian 
Toch,  Ph.D.,  Director  of  Research  Laboratory,  Toch  Brothers,  New  York 
City,  N.  Y. 

December  3,  1914. 

"Modern  Views  on  the  Constitution  of  the  Atom."  A.  S.  Eve,  D.Sc. 
Professor  of  Physics,  McGill  University,  Montreal,  Canada. 

January  28,  1915. 

"The  Production  of  Light  by  Animals."  Ulric  Dahlgren,  Ph.D.,  Pro- 
fessor of  Biology,  Princeton  University,  Princeton,  N.  J. 
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February  4,  191 5. 

"Moisture  in  Agricultural  Products."  C.  L.  Alsberg,  Ph.D.,  Chief, 
Bureau  of  Chemistry,  U.  S.  Department  of  Agriculture,  Washington,  D.  C. 

Mechanical  and  Engineering  Section — Five  Meetings, 

November   12,    1914. 

"  Biochemical  and  Engineering  Aspects  of  Sanitary  Water  Supplies." 
George  W.  Fuller,  C.E.,  Consulting  Hydraulic  and  Sanitary  Engineer,  New 
York  City,  N.  Y. 

December  10,  191 4. 

"  The  Modem  Submarine  in  Naval  Warfare."  R.  H.  M.  Robinson,  Man- 
aging Director,  Lake  Torpedo  Boat  Company,  Bridgeport,  Conn. 

January  7,   191 5. 

"  The  Organization,  Character  of  Personnel,  Scope  of  Work,  and  Methods 
of  Operation  and  Control  of  a  Large  Municipal  Highway  Department." 
William  H.  Council,  Chief,  Bureau  of  Highways  and  Street  Cleaning,  Phila- 
delphia, Pa. 

March  4,  1915. 

"Hydraulic  Works  of  the  Panama  Canal."  Carleton  E.  Davis,  Chief 
Bureau  of  Water,  Philadelphia,  Pa. 

April  8,   191 5. 

"Rapid  Transit  Problems  in  Philadelphia."  H.  H.  Quimby,  C.E.,  Chief 
Engineer,  Department  of  City  Transit,  Philadelphia,  Pa. 

Electrical  Section — Three  Meetings. 
February  11,  191 5. 

"  Recent  Researches  in  Electricity  at  the  Bureau  of  Standards."  E.  B. 
Rosa,  Ph.D.,  Chief  Physicist,  Bureau  of  Standards,  Washington,  D.  C.  (Joint 
meeting  with  Philadelphia  Section,  American  Institute  of  Electrical 
Engineers.) 

April  I,  1915. 

"Modem  Theories  of  Magnetism."  George  F.  Stradling,  Ph.D.,  Head  of 
Science  Department,  Northeast  High  School,  Philadelphia,  Pa.  (Joint  meet- 
ing with  Philadelphia  Section,  American  Institute  of  Electrical  Engineers.) 

April  15,  1915. 

"Control  and  Protection  of  Electric  Systems."  Charles  P.  Stdnmetz, 
M.A.,  Ph.D.,  Consulting  Engineer,  General  Electric  Company,  Schenectady, 
N.  Y.  (Joint  meeting  with  Philadelphia  Section,  American  Institute  of  Elec- 
trical Engineers.) 

Section  of  Photography  and  Microscopy — Four  Meetings. 

October  15,  1914. 

"  Recent  Advances  in  Photographic  Chemistry."  Henry  Leffmann,  M.D., 
Ph.D.,  Philadelphia,  Pa.  (Joint  meeting  with  Photographic  Society  of 
Philadelphia.) 
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October  29,  1914. 

"  Physics  of  the  Photographic  Process."  C.  E.  K.  Mees,  D.Sc,  Director 
of  Research  Laboratory,  Eastman  Kodak  Company,  Rochester,  N.  Y.  (Joint 
meeting  with  Photographic  Society  of  Philadelphia.) 

February  25,  1915. 

"  Recent  Progress  in  the  Making  of  Photographs  in  Color."  Henry  Hess, 
M.E.,  Philadelphia,  Pa.  (Joint  meeting  with  Photographic  Society  of  Phila- 
delphia.) 

March  25,  191 5. 

"Recent  Advances  in  the  Technographic  Arts."  Louis  Edward  Levy, 
Photo-chemist,  President,  Graphic  Arts  Company,  Philadelphia,  Pa. 

Mining  and  Metallurgical  Section — Two  Meetings. 

January  14,  1915. 

"Modem  Steels  and  their  Heat  Treatment."  R.  R.  Abbott,  B.S.,  M.E., 
Metallurgical  Engineer,  The  Peerless  Motor  Car  Company,  Cleveland,  Ohio. 
(Joint  meeting  with  American  Society  of  Mechanical  Engineers.) 

October  8,  1914. 

**  Recent  Developments  in  Cast  Iron  Manufacture."  J.  E.  Johnson,  Jr., 
Consulting  Engineer  and  Metallurgist,  New  York  City,  N.  Y.  (Joint  meet- 
ing with  American  Society  of  Mechanical  Engineers.) 

One  special  meeting  of  the  Sections  and  the  Philadelphia  Chapter  of  the 
American  Institute  of  Architects  was  held  on  Friday  evening,  October  30, 
1914.  A  paper  was  presented  by  Dr.  Wallace  C.  Sabine,  Dean  of  the  Graduate 
School  of  Applied  Science,  Harvard  University,  Cambridge^  Mass.,  on 
"  Architectural  Acoustics." 

Nine  joint  meetings  were  held,  one  with  the  Philadelphia  Chapter,  Ameri- 
can Institute  of  Architects;  two  with  the  American  Society  of  Mechanical 
Engineers;  three  with  the  Philadelphia  Section,  American  Institute  of  Elec- 
trical Engineers,  and  three  with  the  Photographic  Society  of  Philadelphia. 

Lantern  slides,  special  apparatus,  and  exhibits  were  used  to  illustrate 
the  lectures.  The  greater  number  of  papers  were  referred  to  the  Committee 
on  Publications  for  publication  in  the  Journal. 

The  attendance  at  the  meetings  still  continues  to   increase;  on  three 

occasions  the  hall  was  taxed  beyond  its  capacity. 

Respectfully  submitted, 

Charles  Day, 
Philadelphia,  January  12,  1916.  Chairman. 

REPORT  OF  THE  COMMITTEE  ON  ENDOWMENT 

FOR  THB  FISCAL  TBAR  BITDIKO  SEPTEMBER  10,  ifis. 

To  the  Board  of  Managers: 

Your  Committee  begs  leave  to  make  the  following  report: 
During  the  past  year  an  effort  was  made  to  secure  additional  subscriptions 
to  meet  the  terms  of  the  bequest  of  Dr.  Wahl  to  The  Franklin  Institute,  in 
which  the  Institute  was  named  residuary  legatee  at  the  death  of  Mrs.  Wahl 


76  YEAR  BOOK  OF 

on  condition  that  an  amount  equal  to  that  of  the  estate  be  subscribed  within 
three  years  aftex  Mrs.  Wahl's  death.  The  time  will  expire  December  16, 
1 916.  The  value  of  the  estate  is  approximately  Eighty-five  Thousand  Dollars 
($85,000).  Subscriptions  have  been  received  amounting  to  Twenty-five  Thou- 
sand, One  Hundred  and  Fourteen  Dollars  ($25,114.)  During  the  coming 
year  we  must  obtain  subscriptions  amounting  to,  at  least,  Sixty-five  Thousand 
Dollars  ($65,000). 

May  we  ask  that  every  member  make  a  prompt  and  liberal  subscription 
to  this  fund.  We  do  not  wish  to  limit  the  subscriptions  to  Members  of  the 
Institute,  and  will  be  glad  to  receive  subscriptions  from  all  who  are  inter- 
ested in  the  promotion  of  the  Mechanic  Arts. 

The  Wahl  Bequest  to  The  Franklin  Institute  and  the  like  sum  subscribed 
will  enable  the  Franklin  Fund  and  Building  Committee  to  at  once  take  steps 
to  erect  a  suitable  building  on  the  site  owned  by  the  Institute  at  the  southeast 
corner  of  Nineteenth  and  Race  Streets. 

During  the  past  year  the  estate  of  Elizabeth  Shippen  has  been  settled. 
The  Franklin  Institute  was  one  of  the  six  residuary  legatees.  The  Institute's 
proportion  of  the  residuary  estate  is  as  follows: 

Principal $158,068.89 

Accumulated  interest  17,875.87 

The  principal,  as  soon  as  it  is  received,  will  be  transferred  to  the  Board 
of  Trustees  of  the  Institute  for  investment. 

Respectfully  submitted, 

Henry  Howson, 
Chairtnan. 
Philadelphia^  January  12,  1916. 


REPORT   OF  THE   COMMITTEE   ON   SCIENCE 

AND  THE  ARTS 

FOR  THE  FISCAL  TEAR  EITDIKO  SEPTEMBER  jo,  Z915. 

To  the  President  and  Members  of  The  Franklin  Institute: 

Your  Committee  on  Science  and  the  Arts  has  the  honor  to  submit  the 
following  account  of  its  activities  for  the  year  ending  September  30,  1915. 

At  the  April  meeting,  Mr.  William  Chattin  Wetherill  was  elected  to  serve 
on  the  Committee,  to  fill  the  unexpired  term  of  Mr.  Tinius  Olsen,  who  re- 
moved from  the  city. 

The  resignation  of  Mr.  William  £.  Bullock,  Science  and  Arts  Assistant, 
was  announced  at  the  June  meeting. 

Mr.  T.  R.  Parrish  was  appointed,  September  i,  to  fill  the  vacancy  left  by 
Mr.  Bullock. 

At  the  September  meeting  the  following  resolution  was  adopted  on  the 
occasion  of  the  death  of  Richard  Gilpin,  member  of  the  Committee: 
"  The  Committee  on  Science  and  the  Arts  of  The  Franklin  Insti- 
tute, sensible  of  the  loss  its  membership  has  sustained  through  the 
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untimely  death  of  Richard  Gilpin,  on  June  21,  unanimously  resolves 
that  there  be  recorded  in  its  minutes  this  present  memorial  of  the 
faithful  service  rendered  by  Richard  Gilpin  as  member  of  this  body 
during  the  past  eleven  years,  in  recognition  of  his  efficient  collabora- 
tion as  a  technologist,  and  in  appreciation  of  the  sterling  qualities  of 
his  genial  personality.    The   Committee  further  resolves  that  this 
minute  be  published  in  the  Journal  of  the  Institute,  and  that  an 
engrossed  copy  thereof  be  transmitted  to  the  family  of  the  deceased." 
The  Committee  investigated  and  disposed  of  thirty  cases  during  the  year. 
The  average  attendance  at  the  stated  meetings  was  20.3,  or  33  per  cent, 
above  the  quorum  necessary  for  all  action  on  reports.    At  no  meetings  was 
the  attendance  less  than  seventeen. 

The  Sub-committee  on  New  Subjects  and  Preliminary  Examination  held 
one  meeting  before  each  stated  meeting  of  the  Committee.  During  the  year 
it  considered  seventy-one  subjects  and  recommended  nineteen  for  examina- 
tion. Sixteen  applications  for  investigation  resulted  from  such  recommenda- 
tions. 

In  accordance  with  the  recommendation  of  the  Sub-committee  on  New 
Subjects  and  Preliminary  Examination,  a  blank  card,  on  which  might  be  sug- 
gested new  subjects  for  examination,  was  sent  to  each  member  of  the  Com- 
mittee with  the  notice  of  each  stated  meeting.  Fifteen  subjects  were  sug- 
gested by  means  of  these  cards. 

Appended  to  this  report  is  a  detailed  statement  of  the  operation  of  the 
Committee  during  the  year.  The  number  of  awards  recommended  by  stand- 
ing sub-committees  and  sub-committees  of  investigation  is  as  follows: 

SUB-COMMITTEE  ON   THE  FRANKLIN    MEDAL. 

Number   of   awards    2 

Number  of  Potts  Medals  recommended  i 

Number  of  Longstreth  Medals  recommended 4 

SUB-COMMITTEES  ON  APPLICATIONS  FOR  INVESTIGATION. 

Number  of  awards  recommended   14 

Your  Committee  has  continued  the  practice  of  having  an  informal  din- 
ner prior  to  each  meeting.  The  average  attendance  at  these  dinners  was 
twelve. 

During  the  year  many  of  the  inventors  and  investigators  whose  work  was 
favorably  recommended  by  your  Committee  were  present  at  the  stated  meet- 
ings of  the  Institute  and  received  in  person  the  medals  awarded  them.  The 
Chairman  made  brief  statements  relative  to  the  work  of  each,  and  introduced 
them  to  the  President,  who  made  the  presentations  on  behalf  of  the  Institute. 

Efforts  have  been  made  to  extend  the  knowledge  of  the  work  of  your 
Committee.  Cards  were  printed  giving  a  list  of  the  awards  at  the  Institute's 
disposal,  or  made  on  its  recommendation,  together  with  the  conditions  under 
which  the  awards  are  made,  and  sent  to  engineering,  scientific,  and  educa- 
tional bodies.  The  work  of  the  Committee  was  also  brought  to  the  attention 
of  the  officers  of  the  Panama- Pacific  Exposition,  in  San  Francisco,  Cal. 
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The  Franklin  Medal  Fund,  founded  by  Mr.  Samuel  InsuU,  of  Chicago, 
111.,  and  the  award  of  the  medals  to  Thomas  Alva  Edison,  of  Orange,  N.  J., 
and  Prof.  Heike  Kamerlingh  Onnes,  of  Leiden,  Holland,  has  done  much  to 
further  bring  the  activities  of  the  Institute  to  the  attention  of  the  lay  as  well 
as  the  scientific  world. 

The  work  of  the  past  year  was  of  exceptional  interest,  and  the  investi- 
gations made  by  the  sub-committees,  as  well  as  the  other  work  of  the  Com- 
mittee, was  carefully  and  thoroughly  done. 

Respectfully   submitted, 

G.  H.  Clamer, 
Chairman. 
Philadelphia,  January  12,  1916. 

APPENDIX. 

Statement  of  the  Committee's  Operation. 

FOR   THE 

Year  Ended  September  30,  191 5. 

CASES. 

Cases  pending,  October  i,  1914 18 

Applications  during  the  year   16 

Special  reports  7 

—  23 

41 

Disposed  of  during  the  year 30 

Leaving  pending   11 

DISPOSITION   OF  CASES. 

Franklin  Medal  Awards  2 

Elliott    Cresson    Awards i 

Howard  N.  Potts  Awards i 

Edward  Longstreth  Awards 7 

John   Scott  Legacy  Recommendations    8 

Certificates  of  Merit 2 

21 

Awards  Made  During  the  Year. 

the  franklin  medal. 

Thomas  Alva  Edison,  of  Orange,  N.  J.,  in  recognition  of  the  value  of 
numerous  basic  inventions  and  discoveries  forming  the  foundation  of  world- 
wide industries,  signally  contributing  to  the  well-being,  comfort,  and  pleasure 
of  the  human  race. 

Prof.  Heike  Kamerlingh  Onnes,  of  Leiden,  Holland,  in  recognition  of  his 
long-continued  and  indefatigable  labors  in  low-temperature  research  which 
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have  enriched  physical  science,  not  only  with  a  great  number  of  new  methods 
and  ingenious  devices  but  also  with  achievements  and  discoveries  of  the  first 
magnitude. 

THE  ELLIOTT  CRESSON   MEDAL. 

Michael  J.  Owens,  of  Toledo,  Ohio,  for  his  Automatic  Bottle  Machine. 

THE  HOWARD  N.  POTTS  MEDAL. 

William  J.  Humphreys,  C.E.,  Ph.D.,  of  Washington,  D.  C,  for  his  paper 
on  "  The  Thimderstorm  and  its  Phenomena,"  in  the  November  and  December, 
1914,  issues  of  the  Journal. 

THE  JOHN  SCOTT  LEGACY  MEDAL  AND  PREMIUM. 

Cav.  Ing.  Alberto  Cerasoli,  of  Rome,  Italy,  for  the  Humphrey  Pump. 

Harold  N.  Anderson,  of  Cleveland,  Ohio,  for  his  Gear  Rolling  Machines. 

Hyman  Eli  Goldberg,  of  Chicago,  III.,  for  the  Wahl  Calculating  Attach- 
ment for  Typewriters. 

H.  W.  Hardinge,  of  New  York,  N.  Y.,  for  his  Conical  Pebble  Mill. 

Herbert  Alfred  Humphrey,  of  London,  England,  for  the  Humphrey 
Pump. 

A.  Atwater  Kent,  of  Rosemont,  Pa.,  for  his  Unisparker. 

Elmer  A.  Sperry,  of  New  York,  N.  Y.,  for  his  Gyro-Compass. 

John  C.  Wahl,  of  Chicago,  111.,  for  the  Wahl  Calculating  Attachment  for 
Typewriters. 

THE  EDWARD  LONGSTRETH    MEDAL. 

Edward  J.  Dobbins,  of  London,  England,  for  his  Daylight  Rods. 

Herbert  E.  Ives,  Ph.D.,  of  Philadelphia,  Pa.,  for  his  paper  on  "  Artificial 
Daylight,"  in  the  May,  1914,  issue  of  the  Journal. 

Max  von  Recklinghausen,  Ph.D.,  of  New  York  City,  N.  Y.,  for  his  paper 
on  "  The  Ultra-violet  Rays  and  their  Application  for  the  Sterilization  of 
Water,"  in  the  December,  1914,  issue  of  the  Journal. 

C.  C.  Tutwiler,  A.B.,  M.S.,  of  Philadelphia,  Pa.,  for  his  paper  on  "The 
Recovery  of  Gas  Works  By-products,"  in  the  October,  1914,  issue  of  the 
Journal. 

Wahl  Adding  Machine  Company,  of  Chicago,  111.,  for  the  Development 
of  the  Means  for  Manufacturing  the  Wahl  Calculating  Attachment  for  Type- 
writers. 

George  A.  Wheeler,  deceased,  of  Brooklyn,  N.  Y.,  for  his  Escalator. 

C.  D.  Young,  of  Altoona,  Pa.,  for  his  paper  on  "Locomotive  Super- 
heaters and  their  Performance,"  in  the  July  and  August,  1914,  issues  of  the 
Journau 

the  certificate  of  merit. 

W.  A.  Blonck,  of  Chicago,  111.,  for  his  Blonck  Boiler  Efficiency  Meter. 
George  P.  Vanier,  of  Stcelton,  Pa.,  for  his  Potash  Bulb. 
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JOHN  SCOTT  MEDAL  RECOMMENDATIONS. 

(Awards  pending,  September  30, 1913.) 

Hans  Hanson,  of  Hartford,  Conn.,  for  his  invention  embodied  in  John 
Underwood  and  Company's  Combined  Typewriting  and  Calculating  Machine. 

Frederick  A.  Hart,  of  New  York  City,  N.  Y.,  for  his  inventions  embodied 
in  John  Underwood  and  Company's  Combined  Typewriting  and  Calculating 
Machine. 

Clement  F.  Street,  of  New  York  City,  N.  Y.,  for  his  Street  Locomotive 
Stoker. 

THE  EDWARD  LONGSTRETH   MEDAL. 

(Azvard  pending,  September  30,  191  5») 

John  Underwood  and  Company,  of  Hartford,  Conn.,  for  the  development 
of  methods  and  means  for  the  manufacture  of  the  Combined  Typewriting  and 
Calculating  Machine. 


THE  FRANKLIN  INSTITUTE  AWARDS 

October,  1915,  to  September,  1916 


THE  FRANKLIN  MEDAL 

Prof.  Theodore  William  Richards,  Chem.D.,  M.D.,  Ph.D.,  ScD., 
LL.D.,  Cambridge,  Mass.,  'Sn  recognition  of  his  numerous  and  important 
contributions  to  inorganic,  physical,  and  theoretical  chemistry,  and  particularly 
his  classical  series  of  redeterminations  of  the  atomic  weights  of  the  more 
important  chemical  elements.'' 

John  J.  Carty,  E.D.,  D.Sc,  New  York  City,  N.  Y.,  "  in  recognition  of  his 
long-continued  activities  in  the  telephone  service,  his  important  and  varied 
contributions  to  the  telephone  art,  his  work  in  the  establishment  of  the 
principles  of  telephone  engineering,  and  his  signal  success  in  directing  the 
efforts  of  a  large  staff  of  engineers  and  scientists  to  the  accomplishment 
of  the  telephonic  transmission  of  speech  over  vast  distances." 

THE  ELLIOTT  CRESSON  MEDAL 

To  the  American  Telephone  and  Telegraph  Company,  "  in  recognition 
of  its  constructive  and  far-seeing  policy  in  the  development  of  the  art  of 
telephony;  in  the  promotion  of  telephone  engineering;  in  the  establishment 
of  its  telephone  system  in  every  part  of  the  United  States,  and  for  placing  all 
of  the  States  of  the  Union  in  speaking  communication." 

Dr.  Robert  Cans,  of  Pankow,  near  Berlin,  Germany,  for  Permutit. 

Michael  J.  Owens,  of  Toledo,  Ohio,  for  his  Bottle  Making  Machine 

THE  HOWARD  N.  POTTS  MEDAL 

William  S.  Murray,  of  New  Haven,  Conn.,  for  his  paper,  entitled 
"Conditions  Affecting  the  Success  of  Main  Line  Electrification,"  in  the 
Journal. 

THE  EDWARD  LONGSTRETH  MEDAL 

Robert  E.  Abbott,  E.E.,  Met.E.,  of  Cleveland,  Ohio,  for  his  paper, 
entitled  "  Modern  Steels  and  Their  Heat  Treatment,"  in  the  Journal. 

Carleton  Ellis,  of  Montclair,  N.  J.,  for  his  Paint  and  Varnish  Remover. 

Arthur  S.  Eve,  Sc.D.,  of  Montreal,  Canada,  for  his  paper  entitled 
"  Modern  Views  on  the  Constitution  of  the  Atom,"  in  the  Journal. 

George  W.  Fuller,  C.E.,  of  New  York  City,  N.  Y.,  for  his  paper,  entitled 
"  Biochemical  and  Engineering  Aspects  of  Sanitary  Water  Supply,"  in  the 
Journal. 

Will  G.  Lenker,  of  Sunbury,  Pa.,  for  his  L-E-Vation  Rods. 

George  F.  Stradling,  Ph.D.,  for  his  paper,  entitled  "  Modern  Theories 
of  Magnetism,"  in  the  Journal. 
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John  Underwood  and  Company,  of  Hartford,  Conn.,  for  their  Combined 
Calculating  and  Typewriting  Machine. 

Benjamin  G.  Wagoner,  of  Philadelphia,  for  his  Prepayment  Attachment 
for  Gas  Meters. 

THE  CERTIFICATE  OF  MERIT 

Philip  Atlee  Sheaff,  of  Philadelphia,  Pa.,  for  his  Circle  Drawing 
Attachment  for  Microscopes. 

THE  JOHN  SCOTT  LEGACY  MEDAL  AND  PREMIUM 

Awarded   by   the    City   of    Philadelphia   on   the   recommendation  gt 

The  Franklin   Institute. 

Carl  E.  Akeley,  of  New  York  City,  N.  Y.,  for  the  Cement-Gun. 

Harold  N.  Anderson,  of  Cleveland,  Ohio,  for  his  Gear  Rolling  Machines. 

John  V.  N.  Dorr,  of  Nfew  York  City,  N.  Y.,  for  the  Dorr  Classifier, 
the  Dorr  Thickener,  and  the  Dorr  Agitator. 

Hans  Hanson,  of  Hartford,  Conn.,  for  his  inventions  embodied  in  John 
Underwood  and  Company's  Combined  Calculating  and  Typewriting  Machine. 

Frederick  A.  Hart,  of  New  York  City,  N.  Y.,  for  his  inventions  embodied 
in  John  Underwood  and  Company's  Combined  Calculating  and  Typewriting 
Machine. 

Clement  F.  Street,  of  New  York  City,  N.  Y.,  for  the  Street  Locomothrc 
Stoker. 


TEULMS  AND  PRIVILEGES  OF  MEMBERSHIP 


The  members  of  the  Institute  are  divided  into  the  following  classes* 
viz.:  Resident  Members,  Stockholders,  Life  Members,  Permanent  Mem- 
hers.  Non-resident  and  Associate  Members. 

Any  one  interested  in  the  purposes  and  objects  of  the  Institute  and 
expressing  a  willingness  to  further  the  same  may  become  a  member  when 
proposed  by  a  member  in  good  standing  and  elected  by  the  Board  of 
Managers. 

Terms, — Resident  members  pay  Fifteen  Dollars  each  year.  The  payment 
of  Two  Hundred  Dollars  in  any  one  year  secures  Life  Membership,  with 
exemption  from  annual  dues. 

Stock, — Second-class  stockholders  pay  an  annual  tax  of  Twelve  Dollars 
per  share,  and  the  holder  of  one  share  is  entitled  by  such  payment  to  the 
privileges  of  membership. 

Privileges, — Each  contributing  member  (including  non-residents)  and 
adult  holder  of  second-class  stock  is  entitled  to  participate  in  the  meetings 
of  the  Institute,  to  use  the  Library  and  Reading  Room,  to  vote  at  the  Annual 
Election  for  officers,  to  receive  tickets  to  the  lectures  for  himself  and  friend, 
to  attend  the  Section  meetings  and  to  receive  one  copy  of  the  Journal  free 
of  charge,  except  associate  members,  who  may  not  take  part  in  elections. 

Permanent  Members, — The  Board  of  Managers  may  grant  to  any  one 
who  shall  ip  any  one  year  contribute  to  the  Institute  the  sum  of  One 
Thousand  Dollars  a  permanent  membership,  transferable  by  will  or  otherwise. 

Non-resident  Members, — Newly  elected  members  residing  permanently 
at  a  distance  of  twenty-five  miles  or  more  from  Philadelphia  may  be  en- 
rolled as  Non-resident  Members,  and  are  required  to  pay  an  entrance  fee  of 
Five  Dollars,  and  Five  Dollars  annually.  Non-resident  Life  Membership, 
$7S-00. 

Contributing  members,  if  eligrible,  under  the  non-resident  clause,  on 
making  request  therefor,  may  be  transferred  to  the  non-resident  class  by 
vote  of  the  Board  of  Managers,  and  are  required  to  pay  Five  Dollars 
annually. 

Associate  Members, — Associate  members  are  accorded  all  the  privileges 
of  the  Institute,  except  the  right  to  vote  or  hold  office,  upon  the  payment  of 
annual  dues  of  Five  Dollars.  This  class  of  membership  is  limited  to  per- 
sons between  the  ages  of  seventeen  and  twenty-five  years.  Upon  reaching 
the  age  limit  they  become  eligible  to  the  other  classes  of  membership. 

Resignations  must  be  made  in  writing,  and  dues  must  be  paid  to  the  date 
of  resignation, 
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MEETINGS  AND  LECTURES 

I916-I917 
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October  S,  1916— *'The  Atmosphere  and  Aviation. 

By  W.  J.  Humphreys,  C.E.,  Ph.D., 

Professor  of  Meteorological  Physics,  U.  S.  Weather  Bureau,  Washington, 

D.  C. 

The  relation  of  atmospheric  circulation  to  gravity,  temperature  contrasts, 
and  earth  rotation  will  be  explained,  and  brief  accounts  given  of  trade  winds, 
monsoon  winds,  cyclones,  anti-cyclones,  etc. 

A  practical  method  will  be  shown  of  estimating  the  approximate  direction 
and  velocity  of  the  wind  one  may  expect  to  find  at  flying  levels  under  any 
condition  of  the  weather. 

Those  phenomena  of  the  atmosphere  which  the  aviator  knows  as  ''air 
pockets  "  or  "  holes  in  the  air  "  will  also  be  discussed. 

"  Efficient  Military  Air  Service." 
By  Colonel  George  O.  Squier,  Ph.D., 

Aviation  Section,  U.  S.  Army,  Late  Military  Attache,  American  Embassy, 

London,  England, 

War  Department,  Washington,  D.  C. 

A  very  brief  outline  of  the  tentative  plans  thus  far  developed  for  pro- 
ducing the  necessary  materiel  and  the  training  of  the  personnel  of  the  Army 
air  service. 


October  12,  1916— '*On  the  Acoustic  Efficiency  of  Fog-Signal 
Machinery." 

By  Louis  Vessot  King,  M.A.,  (Camb.),  D.Sc,  F.R.S.C., 
Associate  Professor  of  Physics,  McGill  University,  Montreal,  Canada. 

The  lecture  will  include  a  brief  review  of  methods  of  testing  fog-signal 
installations  which  have  been  employed  in  the  past.  Special  reference  will 
be  made  to  the  results  of  extensive  experiments  carried  out  by  the  lecturer  on 
a  special  type  of  siren  (the  Northey  "diaphone")  at  Father  Point,  Quebec, 
September,  1913.  By  means  of  a  Webster  "phonometer"  it  was  found  pos- 
sible to  measure  the  decrease  of  sound  intensity  with  distance  as  far  as  eight 
miles  on  a  calm  day.  The  acoustic  efficiency  of  the  siren  was  measured  under 
various  conditions  by  means  of  a  thermodynamical  method  specially  devised 
for  the  purpose.  Some  of  the  outstanding  problems  in  the  development  of 
"acoustic  engineering"  based  on  a  system  of  measurement  will  be  briefly 
discussed. 

The  lecture  will  be  illustrated  by  lantern  slides  and  by  the  various  instru- 
ments employed  in  the  experiments  referred  to. 
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October  18,  1916— "  Scientific  Research  in  Relation  to  the  Indus- 
tries." 

By  Charles  P.  Steinmetz,  A.M.,  Ph.D., 

Chief  Consulting  Engineer,  General  Electric  Company,  Schenectady,  N.  Y. 

Engineering  being  applied  science,  the  engineering  industries  naturally 
depend  for  their  success  upon  the  use  of  correct  scientific  principles  and  the 
application  of  newly-discovered  scientific  facts.  Since  established  research 
institutions  were  not  able  to  furnish  all  the  information  desired  for  use  in 
the  industries,  industrial  establishments  have  recently  gone  into  scientific 
research  with  vastly  extended  facilities,  with  the  result  that  of  late  the  largest 
number  of  scientific  advances  have  been  made  in  industrial  research  labora- 
tories. In  Germany  it  was  first  realized  that  the  establishment  of  the  indus- 
trial research  laboratory  was  one  of  the  most  profitable  investments  which 
could  be  made  by  the  large  industries,  but  in  the  last  few  years  American 
corporations  have  also  fully  awakened  to  a  realization  of  this  fact,  and  the 
research  laboratories  established  in  this  country  b^  industrial  corporations  are 
doing  scientific  work  of  the  highest  order,  in  chemistry,  physics,  and  mechanics. 

Numerous  illustrations  of  research  methods,  and  of  the  value  of  the 
results  of  industrial  research,  will  be  given. 

Joint  meeting  with  the  Philadelphia  Section,  American  Institute  of 
Electrical  Engineers. 
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October  26,  19 16—"  Some  Effects  of  High  Pressure. 

By  John  Johnston,  D.Sc, 

Geophysical  Laboratory,  Carnegie  Institution  of  Washington,  Washington, 

D.  C. 

Until  recently  experimental  work  on  the  effects  producible  by  high  pres- 
sures was  both  meagre  and  uncertain,  mainly  by  reason  of  the  technical  diffi- 
culties in  the  way  of  such  investigation,  and  there  was  considerable  confusion 
as  to  the  precise  influence  of  pressure.  These  difficulties  have  been  in  large 
part  surmounted,  and  it  is  now  practicable  to  determine  certain  quantities — 
e.g.,  volume,  electrical  resistance,  melting-point — with  satisfactory  accuracy 
at  pressures  ranging  up  to  10,000  atmospheres,  provided  that  the  temperature 
required  be  not  too  high ;  and  consequently  a  much  more  satisfactory  and  con- 
sistent account  of  the  influence  of  high  pressure  is  now  possible.  A  general 
survey  of  the  field  will  be  given,  emphasis  being  laid  on  the  fact  that  pressure 
and  temperature  are  analogous  variables,  that  it  is  just  as  important  to 
know  what  happens  to  a  system  at  high  pressure  as  at  high  temperatures; 
indeed,  there  is  no  question  that  further  high-pressure  investigation  will  help 
greatly  to  elucidate  a  number  of  outstanding  chemical  problems. 

The  lecture  will  be  illustrated  by  lantern  slides. 


November  2,  19 16— "The  Development  of  the  Ceramic  Indus- 
tries in  the  United  States." 

By  a.  V.  Bleininger,  B.Sc, 
Ceramic  Chemist,  Bureau  of  Standards,  Pittsburgh,  Pa. 

The  various  classes  of  ceramic  raw  materials  will  be  discussed,  with  special 
reference  to  the  resources  of  the  United  States,  and  to  recent  applications 
of  the  principles  of  colloidal  chemistry  in  the  preparation  of  the  higher  grades 
of  kaolin.  The  manufacture  of  structural  clay  products,  refractories,  stone- 
ware, whiteware  pottery  and  porcelain  will  then  be  taken  up,  giving  particular 
attention  to  the  most  recent  developments,  including  the  adaptation  of  the 
tunnel  kiln  principle  to  American  conditions. 

Specimens  and  lantern  slides. 
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November   9,    1916— "The    Fundamental    Principles    of    Good 

Lighting." 

By  p.  G.  Nutting,  Ph.D., 

Director  of  Research  Laboratory,  Westinghouse  Electric  and  Manufacturing 

Company,  Pittsburgh,  Penna. 

Criteria  for  proper  lighting  rest  ultimately  with  the  performance  of  the 
eye  itself;  that  is,  upon  the  ease,  comfort  and  precision  with  which  the  eye 
functions.  The  eye  adapts  itself  to  certain  lighting  conditions  with  extreme 
facility,  to  others  with  great  difficulty  or  not  at  all.  Data  on  visual  sensibility, 
efficiency  and  tolerance  are  reviewed.  From  these  are  deduced  the  principles 
governing  visually  efficient  lighting  at  each  of  the  four  chief  lighting  levels 
with  which  we  are  concerned.  Ideal  lighting  is  described  and  finally  appli- 
cations to  practical  lighting  are  outlined. 

Illustrated. 


November  15,  1916— ''  The  Production  of  Normal  Animals  from 
Unfertilized  Eggs  by  Physico-chemical  Means." 

By  Jacques  Loeb,  M.D.,  D.Sc,  Ph.D., 

Head  of  Department  of  Experimental  Biology,  Rockefeller  Institute, 

New  York,  N.  Y. 

The  first  part  of  the  lecture  will  describe  the  means  by  which  normal 
larvae  can  be  produced  from  the  unfertilized  eggs  of  marine  animals  and  the 
conclusions  which  can  be  drawn  from  these  experiments  concerning  the 
mechanism  of  natural  fertilization. 

The  second  part  will  deal  with  the  production  of  normal  frogs  from 
unfertilized  eggs  and  the  question  of  their  sex. 

Illustrated. 


November  23,  1916— "The  Electric  Strength  of  Air  and  Methods 
of  Measuring  High  Voltage." 

By  John  B.  Whitehead,  E.E.,  Ph.D., 
Professor  of  Electrical  Engineering,  Johns  Hopkins  University,  Baltimore,  Md. 

To  electrical  engineers  the  air  is  chiefly  interesting  as  an  insulator.  Pres- 
ent theories  of  the  electric  properties  of  the  air  have  been  developed  with 
experiments  at  low  pressure  as  a  basis.  Many  observations  at  atmospheric 
pressure  have  not  yet  been  completely  identified  with  existing  theories.  The 
lecture  will  review  briefly  Townsend's  theory  of  ionization  by  collision,  and  its 
relation  to  the  laws  of  the  electric  strength  of  air  at  atmospheric  pressure 
as  based  on  recent  experiments  with  alternating  and  continuous  potentials. 
Present  methods  of  measuring  high  potentials  will  also  be  reviewed.  Recent 
experiments  showing  how  the  electric  properties  of  the  air  may  be  used  as  a 
standard  and  method  of  measurement  of  high  voltage  will  be  described. 

Illustrated. 

Joint  meeting  with  the  Philadelphia  Section,  American  Institute  of 
Electrical  Engineers. 
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December  7,  1916— "The  Extraction  of  Gasoline  from  Natural 
Gas." 

By  G.  A.  BuRRELL, 

Chemist,  in  charge  of  Laboratory  for  Gas  Investigations. 
Department  of  the  Interior,  Bureau  of  Mines,  Experiment  Station, 

Pittsburgh,  Pa. 

The  lecture  will  consist  of  experiments  and  observations  by  the  Bureau 
of  Mines  on  the  subject  of  the  extraction  of  gasoline  from  natural  gas. 
Particular  attention  will  be  given  to  two  of  the  most  successful  methods  in 
use  at  the  present  time,  namely,  the  compression  and  condensation  methods 
whereby  "  casinghead "  natural  gases  are  subjected  to  pressures  up  to  250 
pounds  per  square  inch  and  cooled  with  water  at  ordinary  temperatures  and 
the  gasoline  thereby  extracted ;  and  to  the  absorption  method  whereby  so-called 
dry  gases  are  subjected  to  absorption  in  petroleum  distillates  and  the  gasoline 
that  is  absorbed  by  the  oil  distilled  from  the  oil  by  means  of  steam. 

By  the  compression  and  condensation  methods  about  100,000,000  gallons 
of  gasoline  will  be  produced  during  the  year  1916. 

The  absorption  method  is  new,  but  is  coming  into  very  extensive  use. 
Probably  just  as  much  gasoline  in  time  will  be  produced  by  the  absorption 
method  as  by  the  compression  and  condensation  methods. 

The  history  of  the  processes  will  be  described  as  well  as  the  chemistry  of 
natural  gas.  methods  of  testing  natural  gases  for  gasoline  content,  and  plant 
equipment  in  use;  methods  of  handling  and  marketing  the  product,  also 
characteristics  of  the  product. 

Experiments  and  lantern  slides. 


December  14,  1916 — ^"The  Cooling  of  Water  for  Power  Plant 
Purposes." 

By  C  C.  Thomas,  M.E., 

Professor  of  Mechanical  Engineering,  Johns  Hopkins  University, 

Baltimore,  Md. 

A  brief  review  of  methods  in  use  and  efficiencies  obtained  particularly 
with  respect  to  Spray  Ponds.  Description  of  a  new  form  of  Spray  Head 
and  report  of  tests  made  under  widelv  varied  conditions.  Discussion  of  the 
factors  affecting  efficiency  in  Spray  Ponds.  This  paper  will  be  a  report  of 
progress  rather  than  a  completed  investigation. 

Illustrated. 

Joint  meeting  with  the  American  Society  of  Mechanical  Engineers. 
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December  so,  19 16— "Enzymes  in  the  Fermentation  Industries. 

By  Leo  Wallerstein, 
Wallerstein  Laboratories,  New  York  City,  N.  Y. 

A  brief  outline  will  be  given  on  the  nature  of  enzymes,  their  physical  and 
chemical  properties,  their  classification,  their  commercial  preparation,  and 
modes  of  action. 

Manufacturing  operations  in  fermentation  industries  (malting,  brewing, 
and  vinegar  making)  will  be  described  and  their  dependence  on  enzymatic 
action  considered. 

It  will  be  shown  how  the  quality  of  the  finished  product,  for  instance,  beer, 
depends  to  a  large  extent  on  the  various  enzymatic  actions  which  take  place 
during  malting,  mashing,  and  fermentation. 

The  author's  method  of  employing  proteolytic  enzymes  for  rendering 
beers  chillproof  and  stable  will  be  described. 

Illustrated  by  experiments. 
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January  4,  1917 — **  Radiations  from  Atoms  and  Electrons." 

By  R.  a.  Millikan,  Ph.D.,  Sc.D. 

Professor  of  Physics,  University  of  Chicago,  Chicago,  III. 

The  lecture  will  deal  with  the  present  status  of  theory  and  experiment 
with  respect  to  the  nature  of  the  ether  disturbance  which  constitutes  a  light 
wave,  the  evidence  for  the  discontinuous  emission  of  radiant  energy  by  atoms 
and  electrons,  and  the  bearing  of  this  evidence  upon  atomic  structure. 

Illustrated. 

January  11,  191 7 — "Colloids." 

By  Wilder  D.  Bancroft,  Ph.D., 
Professor  of  Chemistry,  Cornell  University,  Ithaca,  N.  Y. 

A  consistent,  working  theory  of  colloid  chemistry  has  been  developed 
which  does  away  with  the  mystery  and  empiricism  which  has  hindered  the 
development  of  the  subject  in  the  past. 

Illustrated. 

January  17,  19 17 — "The  Panama  Slides." 

By  Harry  Fielding  Reid,  C.E.,  Ph.D., 

Professor  of  Dynamical  Geology  and  Geography,  Johns  Hopkins  University, 

Baltimore,  Md. 

Location  and  general  character  of  the  Canal.  The  Gaillard  Cut  and  the 
Culebra  Region.  The  material  of  the  slides  and  the  encircling  hills.  The 
nature  of  the  movement  in  the  slides.  The  elevation  of  the  bed  of  the  Canal 
The  progress  of  the  slides.    The  outlook  for  the  future. 

Illustrated. 
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January  25,  19 17 — "The  Formation  of  Crystals  in  Gels. 

By  Harry  N.  Holmes,  Ph.D., 

Professor  of  Chemistry,  Oberlin  College,  Oberlin,  Ohio. 

This  lecture  deals  especially  with  crystalloids.  The  remarkable  influence 
of  a  gel  on  the  formation  of  crystals  is  discussed  and  a  theory  offered. 
Methods  of  work  are  outlined  to  show  the  application  to  geology  and  to  any 
study  of  crystallization.  A  considerable  number  of  specimens  are  used  to 
illustrate  the  lecture. 

February  i,  191 7 — "The  By-Product' Coking  Industry." 

By  C.  J.  Ramsburg, 

Vice-President,  H.  Koppers  Company  and   Pittsburgh  By-Product  Cokiiig 

Company,  Pittsburgh,  Pa. 

This  lecture  will  treat  of  the  design,  construction  and  operation  of  the 
modern  by-product  plant ;  coal  used  in  by-product  coking ;  coke  structures  as 
affected  by  coals ;  conditions  affecting  the  efficiency  of  operation  and  recovery; 
future  of  the  industry.  Special  attention  will  be  devoted  to  benzol  and  benzol 
recovery. 

Illustrated  by  slides  and  moving  pictures. 
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February  8,  191 7 — "  Modem  Dynamo  Electric  Machinery,  with 
Special  Reference  to  Power  and  Traction  Uses." 

By  Alexander  Gray,  M.Sc^ 

Professor  of  Electrical  Engineering,  Cornell  University,  Ithaca,  N.  Y. 

A  broad  discussion  of  the  recent  developments  in  electrical  machinery 
under  the  following  heads: 

Discussion  of  the  limits  of  output  of  direct-current  machines. 

Development  of  direct-current  machines  in  the  last  ten  years,  showing 
the  effect  of  inter  poles  and  compensating  windings  on  the  speed  and  on 
the   output. 

Development  of  turbo  and  of  water-wheel  driven  alternators,  with  a 
discussion  of  the  problems  of  mechanical  design  and  ventilation;  also  the 
eflFect  of  the  automatic  regulator  on  the  design  and  on  the  output. 

Development  of  the  Rotary  Converter,  giving  the  reasons  for  the  success 
of  the  sixty-cycle  rotary  in  large  sizes  and  for  the  high  speeds  now  in  use. 

Illustrated  by  lantern  slides. 

Joint  meeting  with  the  Philadelphia  Section,  American  Institute  of  Elec- 
trical Engineers. 


February  i5,  1917 — "Oil  Concentration  of  Ores." 

By  Howard  W.  DuBois, 
Consulting  Mining  Engineer,  Philadelphia. 

The  radical  change  in  established  methods  of  ore  concentration  in  a  com- 
paratively short  period  of  time  by  the  introduction  of  the  oil  flotation  process, 
with  its  resulting  extraordinary  economies,  constitutes  one  pf  the  most  strik- 
ing chapters  in  the  history  of  ore  milling  operations.  The  oil  process  is 
chiefly  characterized  by  the  use  of  extremely  small  quantities  of  oil.  The 
action  of  the  oil  appears  to  be  restricted  to  coating  the  surface  of  the  metallic 
sulphide  particles  with  a  thin  film,  making  them  attractive  to  air  particles  in 
the  water  and  thus  causing  them  to  float,  while  the  gangue,  which  is  non- 
metallic,  is  wetted  and  sinks.  The  origin  of  this  already  widely  applicable 
process,  the  principles  of  its  operation,  and  its  most  recent  developments 
will  be  described. 

Illustrated  by  experiments  and  lantern  slides. 


February  21,  1917 — "Reclaiming  the  Everglades  of  Florida." 

By  Isham  Randolph,  D.Eng., 
Consulting  Engineer,  Chicago,  111. 

What  an  Engineer — who  was  a  stranger  to  Florida  four  years  ago — has 
since  seen  and  done  in  the  Everglades,  along  the  Kissimmee  River,  on  Lake 
Okeechobee,  on  the  headwaters  of  the  St.  Johns  River  and  on  Biscayne  Bay. 
Something  about  the  beauties  of  the  "  land  of  flowers,"  the  productiveness  of 
its  swamp  and  rock  lands  and  the  difliculties  being  overcome  in  its  develop- 
ment. 

Illustrated. 
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March  i,  1917 — "  Development  and  Progress  in  Aviation  Motors." 

By  Henry  Souther, 

Consulting    Engineer,    Aviation    Section,    U.    S.    Army,    War    Department, 

Washington,  D.  C. 

The  lecture  will  include  a  review  of  the  aeroplane  motors  that  were 
of  real  use  early  in  the  art,  and  the  progress  made  both  in  the  United  States 
and  Europe  (as  far  as  it  can  be  obtained  from  war  service  experience); 
the  recent  evolution  in  the  United  States  Army,  and  a  vision  as  far  as 
possible  of  the  future.  The  lecture  will  not  attempt  to  deal  with  the  thermal 
efficiency  or  other  technical  details  except  to  show  the  progress  in  horse- 
powers considered  necessary  at  different  periods  and  for  different  purposes. 
Materials  used  in  motors  will  also  be  discussed. 

Illustrated. 


March  8,  1917 — "  Dielectric  Losses  in  Insulating  Materials." 

By  C.  E.  Skinner,  M.E., 

Engineer  of  Research  Division,  Westinghouse  Electric  and  Manufacturing 

Company,  East   Pittsburgh,   Pa. 

A  brief  resumi  of  past  work  done  along  this  line,  followed  by  a  descrip- 
tion of  apparatus  and  methods  used  in  a  fairly  elaborate  study  of  the  subject 
at  high  voltages.  .Results  of  tests  on  various  kinds  of  materials  under  different 
conditions  will  be  given.  The  reasons  for  this  study  will  be  outlined,  showing 
the  importance  of  this  method  of  valuating  insulating  materials  and  structures. 
Brief  reference  will  be  made  to  the  research,  facilities  and  equipment  of  the 
Westinghouse  Electric  and  Manufacturing  Company,  particularly  the  extensive 
new  building  and  equipment  which  is  just  being  put  into  operation. 

Illustrated. 

Joint  meeting  with  the  Philadelphia  Section,  American  Institute  of  Elec- 
trical Engineers. 


March   15,   1917 — ''Design,  Construction  and  Equipment  of  a 
Modem  Military  Aeroplane." 

By  Jerome  C.  Hunsaker,  Eng.D., 

Assistant  Naval  Constructor,  Navy  Department,  Washington,  D.  C. 

A  discussion  of  the  principles  of  aeroplane  design  and  their  application  in 
modern  naval  and  military  aeroplanes. 
Illustrated. 
Joint  meeting  with  the  American  Society  of  Mechanical  Engineers. 
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March  21,  1917 — ''  Chemistry  and  American  Industry." 

By  Allerton  S.  Cushman,  A.M.,  Ph.D., 
Director,  The  Institute  of  Industrial  Research,  Washington,  D.  C. 

In  this  lecture  Dr.  Cushman  will  discuss  "  Chemistry  and  American  Indus- 
try" particularly  from  the  standpoint  of  the  products  which  we  have  been 
mainly  dependent  upon  foreign  countries  for,  previous  to  the  war.  The  prin- 
cipal subjects  discussed  will  be  potash  and  its  compounds,  with  respect  to 
which  there  has  been  practically  a  war  famine  in  this  country.  The  subject 
of  fixed  nitrogen  for  the  various  purposes  for  which  this  product  is  used 
will  also  be  a  main  part  of  the  discussion.  The  dyestuffs  situation,  however, 
will  not  be  treated  except  in  so  far  as  it  touches  upon  the  other  subjects. 
The  dyestuffs  situation  has  been  made  the  subject  of  a  number  of  publications 
and  should  require  entirely  separate  treatment. 

Illustrated. 


March  29,  1917 — ''The  Chemistry  of  Cellulose  and  Its  Important 
Industrial  Applications.'* 

By  H.  S.  Mork,  B.S., 
Arthur  D.   Little,  Incorporated,  Boston,  Mass. 

The  lecture  will  deal  with  the  chemical  composition  and  reactions  of 
cellulose,  particularly  those  reactions  which  are  the  basis  of  industrial 
processes,  such  as  the  manufacture  of  viscose,  cellulose  nitrate,  cellulose 
acetate,  and  so  forth.  It  will  discuss  the  related  properties  and  technical 
differences  of  the  cellulose  products  resulting  from  the  manipulation  of 
these  cellulose  derivatives. 

Illustrated. 

Joint  meetmg  with  the  Philadelphia  Section  of  the  American  Chemical 
Society. 


April  5,   19 1 7 — '*  Analysis  of  Commercial  Products  by  Micro- 
scopic Means." 

By  E.  M.  Chamot,  Ph.D., 

Professor  of  Sanitary  Chemistry,  Cornell  University,  Ithaca,  N.  Y. 

In  the  routine  examination  of  commercial  products  as  to  quality  and 
suitability  for  specific  purposes,  methods  are  desired  which  shall  be  rapid, 
simple,  and  inexpensive,  and  which  require  a  minimum  quantity  of  material. 
The  development  in  recent  years  of  microscopic  methods  and  apparatus  and 
of  microscopic  chemical  qualitative  and  quantitative  analysis  meets  these 
requirements.  The  speaker  will  describe  and  illustrate  what  can  be  ac- 
complished through  the  use  of  microscopic  laboratory  methods,  and  will 
demonstrate  that  no  other  instrument  now  available  can  be  applied  to  the 
solution  of  such  a  great  variety  of  everyday  problems,  in  factory,  shop, 
and  laboratory.  • 

Experiments  and  lantern  slides. 
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April  12,  19 1 7 — "The  Electron  Theory.' 

By  Willliam  Albert  Noyes,  Ph.D.,  LL.1)., 
Director  of  the  Chemical  Laboratory,  University  of  Illinois,  Urbana,  IlL 

An  account  of  the  steps  in  the  development  of  our  knowledge  about  matter 
and  energy  which  led  to  the  discovery  of  the  atoms  of  negative  electricity 
called  electrons.  Also  a  discussion  of  some  efforts  which  have  been  made  to 
account  for  the  attractions  between  atoms  which  cause  them  to  unite  in 
forming  compounds. 

Illustrated. 

April  18,  1917 — **  Hydrogenation  of  Oils." 

By  Charles  Baskerville,  Ph.D., 

Director  of  Chemical  Laboratories,  College  of  the  City  of  New  York. 

New  York,  N.  Y. 

The  phenomena  of  catalysis  especially  in  connection  with  hydrogenation  of 
vegetable  and  animal  oils  will  be  presented.  Attention  will  be  directed  to  the 
factors  favoring  and  interfering  with  the  course  of  the  reactions.  The  influ- 
ence of  these  factors  in  commercial  applications  will  be*  dwelt  upon  and  the 
economic  relationship  of  hydrogenated  oils  to  natural  fats  brought  out. 

Illustrated. 

April  26,  1917 — "  Whirlwinds  and  Sunspots." 

By  George  E.  Hale,  Sc.D.,  Ph.D.,  LL.D., 

Director,  Mount  Wilson  Solar  Observatory,  Pasadena.  Cal. 

The  lecture  will  open  with  a  brief  account  of  whirling  storms  in  the  earth's 
atmosphere,  including  cyclones,  tornadoes  and  water  spouts.  The  analogous 
solar  storms,  as  revealed  by  the  spectroheliograph  in  the  sun's  upper  atmos- 
phere, and  by  the  spectroscope  in  sun-spots,  will  then  be  described  and  illus- 
trated. Special  attention  will  be  given  to  the  magnetic  phenomena  associated 
with  solar  vortices,  and  their  bearing  on  the  nature  of  sun-spots  will  be 
discussed. 

May  z6,  1917 —  Conferring  of  The  Franklin  Medal. 

A  special  programme  will  be  announced  later. 
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Street,  Philadelphia,  Pennsylvania. 

FULLER,  GEORGE  W.,  Consulting  Engineer.  170  Broadway.  New  York  City.  New  York. 

FULLERTON,  SPENCER,  Mechanical  Engineer  and  Machinist,  204  South  4snd  Street.  Phils- 
delphia,  Pennsylvania. 

FULMOR,  J.  H.,  Master  Mechanic.  Pennsylvania  Railroad  Company,  Pottsville,  Pennsyl- 
vania. 

FULWEILER,  W.  H.,  Engineer,  1706  North  Broad  Street,  Philadelphia.  Pennsylvania. 

FUNK,  N.  E.,  Electrical  Engineer,  51x5  Regent  Street.  Philadelphia.  Pennsylvania. 

FURNESS,  HORACE  HOWARD,  JR.,  Writer.  70 x  Stephen  Girard  Building.  Philadelphia, 
Pennsylvania. 

FURNESS,  RADCLYFFE,  Engineer  of  Research.  Midvale  Steel  Company,  P.  O.  Box  z6o6. 
Philadelphia.  Pennsylvania. 

GALVin,  C.  B.,  Civil  Engineer.  Comwall-on-Hudson.  New  York. 

GARDNER,  HENRY  A.,  Chemical  Engineer.  Assistant  Director.  The  Institute  of  Industrial 
Research,  Washington.  D.  C. 

GARRELS,  W.  L.,  Consulting  Engineer.  Webster  Groves,  R.  R.  s.  Box  Z07,  Missouri. 

GARRISON,  F.  LYNWOOD,  Mining  Engineer.  10 zp  Clinton  Street.  Philadelphia.  Pennsyl- 
vania. 

GARTLEY,  WILLIAM  H.,  Engineer  of  Gas  Manufacture.  The  United  Gaa  Improvement 
Company.  Z40Z  Arch  Street,  Philadelphia.  Pennsylvania. 

GAWTHROP,  CHARLES  S.,  Manufacturer  of  Railway  Cars.  Wilmington.  Delaware, 

GAYLEY,  JAMES,  Iron  and  Steel  Operations.  71  Broadway,  New  York  City,  New  York. 

GAZZAM,  JOSEPH  M.,  Retired  Lawyer.  265  South  zgth  Street,  Philadelphia,  Pennsylvania 

GEIER.  FREDERICK  A.,  President.  The  Cincinnati  Milling  Machine  Company.  Cincinnati. 

GEIST,  C.  H.,  Land  Title  Building.  Philadelphia,  Pennsylvania. 

GEST,  ALEXANDER  P.,  Civil  Engineer.  Cynwyd.  Pennsylvania. 

GEST,  WILLIAM  P.,  President.  Fidelity  Trust  Company,  327  Chestnut  Street.  Philaddphis. 
^^  Pennsylvania. 

GFRORER,  ALBERT  H.,  Engineer.  Stora^  Battery  Industrial  Truck  Department.  Samod 
L.  Moore  and  Sons  Corporation,  Eksabeth.  New  Jersey,  and  for  mail.  Box  Z45.  West 
New  Brighton.  New  York. 

GHERARDI,  BANCROFT,  Engineer  of  Plant,  American  Telephone  and  Telegraph  Company. 
Z95  Broadway.  New  York  City.  New  York. 

GIBBONS,  JOSEPH  E..  laboratory  Assistant.  Z52S  Gtenwood  Avenue.  Philadelphia.  Penn- 
sylvania. 

GIBBS,  A.  B..  Chemist.  Pennsylvania  Salt  Manofacturing  Company.  Widener  Building.  Phila- 
delphia. Pensylvania. 

GIBBS.  ALFRED  W.,  Chief  Mechanical  Engineer,  Penusylvama  Railroad  Company.  Bxoad 
Street  Station.  Philadelphia.  Pennsylvania. 

GIBBS.  B.  L.,  Inspector.  Interstate  Commerce  Commission,  and  for  mail,  60a  King  Street 
Jacksonville.  Florida. 

GIBBS*  WEBB  L.,  Lubricating  Engineer,  7734  South  Shore  Road,  Chicago,  Illinois. 

GIBSON.  J.  J.»  Westanghoose  Electric  and  Manufacturing  Company,  East  Pittsburgh,  Pmb* 
■ylvania. 

GIBS,  WILLIAM  JOHN,  Professor  of  Biological  Chemistry.  437  West  59th  Street.  New  Yock 
City.  New  York. 

OILBRETH*  FRANK  B.,  Consulting  Engineer,  77  Brown  Street,  Providence,  Rhode  Island. 

GILCHRIST,  JOHN  F.,  Vice  President,  Commonwealth  Edison  Company,  Edison  Building, 

Chicago.  Illinois. 

OILLMOR,  LIEUT.  R.  B.,  ElecUical  Engineer,  Sperry  Gyroscope  Company,  15  Tictoria 
Street,  London.  England. 
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GILPIN.  FRANCIS  H.,  Gas  Engineer.  3101  PMSjrtink  Avenue.  Philadelphia.  Penniylvania. 

GITTBLSON,  FRANK,  Soloiit.  Violin  Virtuoso.  1017  Spruce  Street.  PhUadelphia.Pennsylvania. 

GLOVBR,  HENRT.  Manufacturer,  644s  Bmlen  Street,  Germantown.  Philadelphia,  Pennsyl- 
vania. 

GOLDBAUM,  JACOB  S.,  Research  Chemist,  Norwood  Station.  Pennsylvania. 

GOLDSCHMIDT,  HANS,  in  care  of  Th.  Goldschmidt,  Essen-Ruhr,  Germany. 

GOLDSCHMIDT,  V.,  Professor,  Heidelberg  University,  and  for  mail,  Gaisberg  Strasse  9* 
Heidelberg,  Germany. 

GOLDSMITH,  EDWARD,  Retired  Chemist.  6s8  North  zoth  Street.  Philadelphia.  Pennsyl- 

vania* 
GOLDSMITH.  EDWIN  M.,    Manufacturer,    Priedberger-Aaron   Manufacturing    Company, 

Logan  Station.  Philadelphia.  Pennsylvania. 

GOMBBRG,  MOSES,  Professor  of  Chemistry.  725  Oxford  Road,  Ann  Arbor.  Michigan. 

GOODSPBBD,  ARTHUR  WILLIS,  Professor  of  Physics.  University  of  Pennsylvania.  Phila- 
delphia, Pennsylvania. 

GOULD,  NORMAN  J.,  President.  The  Gould  Manufacturing  Company,  Seneca  Palls.  New 
York. 

GRAHAM,  JOHN,  JR.,  Architect,  32  Summitt  Street.  Chestnut  Hill,  Philadelphia,  Penn- 
sylvania. 

GRAHAM,  W.  M.,  Bookkeeper,  a4th  and  Vine  Streets.  Philadelphia,  Pennsylvania. 

GRANBBRT,  J.  H.,  Civil  Engineer.  3x2  West  20th  Street,  New  York  City.  New  York. 

GREBLB,  BDWIN,  JR.,  1708  Chestnut  Street.  Philadelphia,  Pennsylvania. 

ORBEN,  GEORGE  ROSS,  Philadelphia  Electric  Company,   zooo  Chestnut  Street.  Philsr 
delphia.  Pennsylvania. 

GREENE,  ARTHUR  M.,  JR.,  Professor  of  Mechanical  Engineering.  Rensselaer  Poljrtechnic 
Institute .  and  for  mail,  Sunnyslope.  Spring  Avenue.  Troy.  New  York. 

GRBBNB,  WILLIAM  H.,  x6th  and  Arch  Streets.  Philadelphia,  Pennsylvania. 

GREENWOOD,  RICHARD,    Acting    Superintendent,    12x2    AUengrove    Street.    Prankford, 
Philadelphia.  Pennsylvania. 

GREENWOOD,  TALMA  TEMPLE*  Experimental  Engineer,  Bast  Templeton,  Massachusetts. 

.  GRBINER,  J.  E.,  Fidelity  Building.  Baltimore,  Maryland. 

GRBUL»  W.  HERMAN,  Mechanical  Engineer,  xxth  Avenue  and  26th  Street.  New  York  City, 

New  York. 
GREVEMBYER,  GEORGE  A.,  122  South  xath  Street,  Philadelphia,  Pennsylvania. 
GRIBBELL,  JOHN,  Gas  Meter  Manufacturer.  15x3  Race  Street.  Philadelphia.  Pennsylvania. 

GRIBBELL,  WAKEMAN  GRIFFIN,  Gas  Meter  Manufacturer,  X5X3  Race  Street.  Philadel- 
phia, Pennsylvania. 

GRIEST,  THOMAS  H.,  Civil  Engineer.  The  Bell  Telephone  Company  of  Pennsylvania,  and 
for  mail.  646  Westview  Avenue.  Germantown.  Philadelphia,  Pennsylvania. 

GRIFFIN,  MARTIN  L.,  Chief  Chemist,  Oxford  Paper  Company.  Rumford.  Maine. 

GRIFFITH,  WILLIAM,  Mining  Engineer  and  Geologist,  Coal  Exchange  Building,  Scranton. 
Pennsylvania. 

GRISCOM,  RODMAN  E.,  Banker.  231  Land  Title  Building.  Philadelphia.  Pennsylvania. 

GRISSINGBR,  ELWOOD,  Consulting  Engineer,  293  Lexington  Avenue.  Buffalo,  New  York. 

GUBELMAN,  FREDERICK  J.,  President,  The  Regina  Company,  47  West  34th  Street.  New 
York  City,  New  York. 

GUDEMAN,  EDWARD,  Consulting  Scientific  Expert,  903  Postal  Telegraph  Building.  Chicago. 
Illinois. 

GURLEY,  FRANKLIN  C,  Chemist.  Benzol  Products  Company.  Marcus  Hook.  Pennsylvania. 

GUTBKUNST,  FREDERICK,  Photographer,  7x2  Arch  Street,  Philadelphia,  Pennsylvania. 

GUTHRIE,  BAYARD,  Superintendent.  Crucible  Steel  Company  of  America.  3Sth  Street  and 
A.  V.  R.  R.,  Pittsburgh,  Pennsylvania. 

HADFIELD,  SIR  ROBERT  A.,  P.  R.  S..  22  Carlton  House  Terrace.  London.  S.  W..  England. 

HAINES,  CASPAR  WISTAR,  Civil  Engineer,  6026  Main  Street.  Germantown,  Philadelphia. 
Pennsylvania. 

HAINES,  REUBEN,  Retired,  Haines  Street  Bast  of  Chew,  Germantown,  Philadelphia.  Pennsyl- 
vania. 

HAINES,  ROBERT  B.,  JR.,  Manufacturer  of  Rolling  Mill  Gauges  and  Haines'  Automatic 
Micrometer,  156  West  School  Lane,  Germantown,  Philadelphia,  Pennsylvania. 

HAINES.  WILLIAM  A.,  Manufacturer  of  Fancy  Leather  Goods,  17x2  Green  Street,  Phila- 
ddphia.  Pennsylvania. 

HAINES,  WILLIAM  J.,  Real  Estate,  loxz  Chestnut  Street.  Philadelphia,  Pennsylvania. 

HALBERSTADT,  BAIRD,  Geologist.  Morris  Building.  Pottsville.  Pennsylvania. 

BALDEMAN,  HORACE  L.,  President.  Pulaski  Iron  Company.  xoo8  Real  Estate  Trust  Build- 
ing. Philadelphia,  Pennsylvania. 

HALE,  HENRY  S.,  zsxo  North  Broad  Street,  Philadelphia,  Pennsylvania. 
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BALL.  CLAMENCS  A.*  Chemical  Engineer.  Cresbeim  Arms.  Mt.  Airy.  Philadelphia,  Penn* 
sylTaoia. 

HALL.  GSOROB  R. 

HALL*  R.  T«i  Rear  Admiral.  U.  S.  N.,  Inspector  of  Machinery,  Wm.  Cramp  and  Sons  Ship  sod 
Bnicine  Building  Comjuuiy.  Philadelphia.  Pennsylvania. 

RALSBY»  WILLIAM  B.>  Electrical   Engineer.  27  Fairview  Place,   comer    Church  Aveane. 
UjvH.«klvn.  New  York. 

HAMILTON*  TABBRt  Superintendent.  Peoria  Division,  Vandalia  Railroad  Company,  Decatur. 

SAMMSR.  RDWXN  W.,  Consulting  Engineer,  55  John  Street.  New  York  City,  New  York. 

]|AMMtR»  WILLIAM  J.,  Consulting  Electrical  Engineer.  153  West  46th  Street.  New  York 
»>  itv.  New  York. 

|IAMD»  JOHN  L.,  Nautical  Instruments.  222  Walnut  Street.  Philadelphia.  Pennsylvania. 

HANTHORN.  JOSEPH  R.,  Mechanical  Engineer,  4135  Girard  Avenue.  Philadelphia,  Pens- 
HvlvAina. 

HAROlNOt  WILLIAM  H.,    Cement    Manufacturer,    Mechanical   and    Electrical    Engineer. 
\7*i  Land  Title  Building.  Philadelphia,  Pennsylvania. 

HARRIH.  FRANKLIN  M.,  Brick  Mason.  Parkside  Apartments.  40th  Street  and  Girard  Avenae. 
i'hiladelphia,  Pennsylvania. 

HARRISON.  ALFRED  C,  Retired  Sugar  Refiner.  660  Drexel  Building.  PhiladelphU.  Penn- 
•vlvania. 

HARRISON.  CHARLES  CUSTIS,  Retired.  400  Chestnut  Street.  Philadelphia.  Pennsylvania. 

HAHRlitON,  GB0R6S  L.,  Retired,  1704  Locust  Street.  Philadelphia,  Pennsylvania. 

MARHIMON,  1.  KBARSLBY  M.,  Assistant  Engineer.  Franklin  Sugar  Refining  Company,  and 
tui  inttil,  127  Township  Line,  Jenkintown.  Pennsylvania. 

HAHRItlON,  MITCHBLL,  Financier,  ii28-i6th  Street.  Washington.  D.  C. 

UARHlMON»  THOMAS  SKBLTON,  Retired  Chemical    Manufacturer.    1520  Locust  Stieet. 
rhiUaolphia.  Pennsylvania. 

HAHRIMON.  WILLIAM  W.,  Merchant.  119  North  nth  Street,  Philadelphia.  Pennsylvania. 

HAHTi  BDWARD,  Professor  of  Chemistry,  Lafayette  College.  Easton.  Pennsylvania. 

UAHTLBY,  HBNRY  J.,  Mechanical  Engineer.  1624  Oxford  Street,  PhUadelphia.  Pennsylvania 

UAHTNKSSi  IAMBS,  President,  Jones  and  Lamson  Machine  Company,  and  for  mafl,  30 
Orchard  Street.  Springfield.  Vermont. 

HAHTNHORNB,  JOSEPH,  Consulting  Metallurgical  Engineer.  534  High  Street.  Pottstown. 
I'ennaylvania. 

HAHTUNO,  ADOLPH,  Paper  Merchant.  506  Race  Street.  Philadelphia.  Pennsylvania. 
kUHVIY,  RICHARD  P.,  Cupertino.  Santa  Clara  County.  California. 

lUHCIIKA,  FRBD.  T.,  Watchmaker,  Tiffany  and  Company,  37th  Street  and  Fifth  Avenue,  and 
(iir  mail.  135  West  7«th  Street.  New  York  City,  New  York. 

UAHHLACHBR,  JACOB,  President.  Roessler  and  Hasslacher  Chemical  Company,  xoo  William 
Hireet,  New  York  City.  New  York. 

IIAHT1NG8.  R.  C.  M,f  Inventor.  The  International  Telephone  Company,  Columbus  Savings 
ami  Trust  Building,  Columbus.  Ohio. 

HATHAWAY,  H.  K.,  Consulting  Engineer.  5027  Schuyler  Street.  Germantpwn.  Philadelphia. 

l*«nnsylvania. 
HATTON.  T.  CHALKLBY,   Chief   Engineer.   Sewage   Commission,   City   Hall.    Milwaokec 

Wisconsin. 
HAUPT,  LB  WIS  M.,  Consulting  Engineer,  Cynwyd.  Pennsylvania. 
HAWKINS,  J.  DAWSON,  Metallurgist,  Colorado  Springs,  Colorado. 
HAYRSi  8.  L.,  Chemiat.  xoo  North  2nd  Street.  Millville.  New  Jersey. 

HAYWARD,  NATHAN,  Bnffineer.  The  Bell  Telephone  Company  of  Pennsylvania.  1631  Arch 

Htivot.  Philadelphia,  Pennsylvania. 
HAZARD,  ROWLAND  G.,  Manufacturer,  Peace  Dale.  Rhode  Island. 

HA/KN,  ALLBN,  Consulting  Civil  Engineer.  42nd  Street  Building.  New  York  City.  New  York. 
HKM.PRIN,  WILLIAM  A.,  Manufacturer.  1429  North  21st  Street.  Philadelphia.  Pennsylvania. 
HKirMANN,  BDWARD,  Electrical  Engineer.  Belleview  Terrace.  St.  Catherines,  Ontario. 
HKI.MK,  WILLIAM  B.,  Manufacturer.  1339  Cherry  Street.  Philadelphia.  Pennsylvania. 
HUNDRRf^ON,  OBORGB  R.,  Consulting  Engineer.  1321  Walnut  Street,  Philadelphia,  Peon- 

nvlvaniAi 
HKMnilRN,  JORKPH  SAMUEL.  Biological  Chemist,  U.  S.  Food  Research  Laboratory.  1833 

I  ltf>Ntnut  Slri»pt.  Philaddphia.  Pennsylvania. 

MRHINtti  (*ARL»  ConiiuUin«  Electrical  Engineer,  s xo  South  X3th  Street  Philadelphia.  Penn- 

Nvlvnnln. 
MHRiniK  RtniOI.PHi  r«>n<iuhinff  H>'draulic  and  Sanitary  Engineer.  Broadway-Maiden  Lane 

Ilnll<ll»»M.  '  v"   HHM\«lwav,  Now  York  City,  New  York,  and  for  mail.  40  Lloyd  Road. 
tiMMhInIt,  Nt*w  t»»r»t»v. 


THE  FRANKLIN  INSTITUTE  107 

HSRINO,  WALTER  E„  President,  The  Globe  Ticket  Company.  112  North  lath  Street,  Phila- 
delphia. Pennsylvania. 

,  SDWIN  M.,  President,  Westinghouse  Electric  and  Manufacturing  Company,  and  for 
mail.  140  Hutchinson  Avenue,  Edgewood  Park,  Pennsylvania. 

HSRRESHOFF,  NATHANABL  GREENE,  Naval  Architect  and  Marine  Engineer,  Herreshoff 
Manufacturing  Company,  and  for  mail,  Bristol,  Rhode  Island. 

HERSAM,  ERNEST  A.,  Associate  Professor  of  Metallurgy,  University  of  California.  Berkeley, 
California. 

HERTT,  CHARLES  H.,  Professor  of  Chemistry,  University  of  North  Carolina.  Chapel  Hill. 
North  Carolina. 

HESS,  HENRY,  Mechanical  Engineer,  928  Witherspoon  Building,  Philadelphia.  Pennsylvania. 

HEULINGS,  W.  H.  JR..  Car  Builder,  The  J.  G.  BrUl  Company,  62nd  Street  and  Woodland 
Avenue.  Philadelphia,  Pennsylvania. 


ER,  CHARLES  A.,  Civil  Engineer  and  Fire  Prevention  Expert.  Secretary  Philadel- 
phia Fire  Underwriters'  Association,  131  South  4th  Street.  Philadelphia,  Pennsylvania. 


L,  C.  J.,  Civil  Engineer,  4x9  Walnut  Street,  Philadelphia,  Pennsylvania. 

HILBS.  ELMER  K.,  Mechanical  Engineer,  Secretary,  Engineers'  Society  of  Western  Penn- 
sylvania. 5 S3 7  Hampton  Street,  Pittsburgh,  Pennsylvania. 

HILL,  JOHN  W.,  Consulting  Engineer,  406  First  National  Bank  Building.  Cincinnati,  Ohio. 

HIMES,  CHARLES  F.,  Carlisle,  Pennsylvania. 

HIRES,  CHARLES  E.,  Manufacturing  Chemist,  ao6  South  a4th  Street,  Philadelphia.  Penn- 
sylvania. 

HITCHINS,  ALFRED  B.,  Research  Chemist,  care  of  Ansco  Company,  Bingham  ton,  New  York. 

HITE,  B.  H.,  Chemist,  West  Virginia  Agricultural  Experiment  Station,  Morgantown.  West 
Virginia. 

HOADLET,  GEORGE  A.,  Retired.  Swarthmore,  Pennsylvania. 

HOFSTBTTER,  GEORGE,  Blank  Book  Maker.  Lithographer.  247-353  South  American  Street. 
Philadelphia.  Pennsylvania. 

HOLCOMB,  J.  ROGERS,  Superintendent.  Midvale  Steel  Company.  Nicetown.  Philadelphia. 
Pennsylvania. 

HOLST,  L.  J.  R.,  Mechanical  Engineer,  5406  Baltimore  Avenue.  Philadelphia,  Pennsylvania. 

HONAMAN,  R.  KARL,  Teacher.  Lancaster.  Pennsylvania. 

HOOKBR,  SAMUEL  C,  Chemist  and  Sugar  Refiner,  82  Remsen  Street,  Brooklyn,  New  York. 

HOOPBS,  PENROSE  R.,  Draftsman,    186  Hillside  Avenue,  Waterbury,  Connecticut. 

HORN,  DAVID  WILBUR,  Chemist.  22  Old  Lancaster  Road,  Bryn  Mawr,  Pennsylvania. 

HORN,  FRANKLIN  S.,  Lunch  Room  Proprietor,  1225  Market  Street,  Philadelphia.  Pennsyl- 
vania. 

HORNOR,  H.  A.,  Electrical  Engineer,  C-Z02  Hamilton  Court,  Philadelphia,  Pennsylvania. 

HORNSEY,  JOHN  W.,  Consulting  Engineer,  Summitt,  New  Jersey. 

HORSTMANN,  WALTER,  President,  Wm.  H.  Horstmann  Company,  5th  and  Cherry  Streets. 
Philadelphia,  Pennsylvania. 

HORSTMANN,  WILLIAM  H.,  Retired,  Overbrook,  Pennsylvania. 

H08KINS,  WILLIAM,  Chemist.  Room  2009,  m  West  Monroe  Street.  Chicago.  Illinois. 

HOUSTON,  SAMUEL  FREDERIC,  Trustee.  509  Real  Estate  Trust  Building.  Philadelphia. 
Pennsylvania. 

HOWARD,  A.  C,  Gas  Engineer,  6x  Broadway.  New  York  City.  New  York. 

HOWE,  ARTHUR  W.,  Broker.  181  x  Walnut  Street,  Philadelphia,  Pennsylvania. 

HOWE,  F.  P.,  Iron  Manufacturer,  Johnson.  Tennessee. 

HOWE,  HERBERT  M.,  Physician.  A.  Pardee  and  Company,  253  Drexel  Building,  and  for 
mail.  1622  Locust  Street,  Philadelphia   Pennsylvania. 

HOWELL,  JOHN  W.,  Engineer.  Lamp  Works.  General  Electric  Company,  Harrison.  New 
Jersey. 

HOWSON,  CHARLES  HENRY.,  Attorney-at-Law.  3a  South    Broad   Street.   Philadelphia. 
Pennsylvania. 

HOWSON,  EMILY  E.,  Instructor  in  Physics.  Lake  Erie  College.  Painesville.  Ohio. 

HOWSON,  HENRY,  Patent  Solicitor  and  Engineer,  West  End  Trust  Building.  32  South 
Broad  Street,  Philadelphia,  Pennsylvania. 

HOWSON,  RICHARD,  40X  Woodland  Avenue.  Wayne,  Delaware  County,  Pennsylvania. 

HUFF,  ERNEST  L.,  Electrical  Engineer,  Natrona.  Pennsylvania. 

HUHN,  GEORGE  A.,  Banker,  Land  Title  Building,  Philadelphia,  Pennsylvania. 

HUMPHREY,  RICHARD  L.,  Consulting  Engineer,  Harrison  Building.  Philadelphia.  Penn- 
sylvania. 

HUMPHREYS,  ALEXANDER  C**  Consulting  Engineer  and  President  of  Stevens  Institute  of 
Technology.  Hoboken.  New  Jersey. 

HUMPHREYS,  C.  J.  R.,  Gas  and  Electric  Manager,  P.  O.  Box  385,  Lawrence.  Massachusetts. 
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CAPSTAFF,  J.  A.,  New  York  Shipbuilding  Company,  Camden,  New  Jersey. 

CARNAHAN,  R.  B.,  JR^  Metallurgist.  Vice  President,  The  American  Rolling  Mill  Company. 
and  for  mail,  710  South  Main  Street,  Middletown,  Ohio. 

CARNEGIE,  ANDREW,  9»t  Street  and  Fifth  Avenue,  New  York  City,  New  York. 

CARNBLL,  WILLIAM  C.  Chemical  Director,  Harrison  Brothers  and  Company.  IncorporatadL 
and  for  mail,  zxo8  South  46th  Street,  Philadelphia,  Pennsylvania. 

CARPENTER,  R.  R.  M.,  Engineer,  du  Pont  Building.  Wilmington.  Delaware. 

CARR,  GEORGE  WENTWORTH,  Attorney-at-Law.  603  Bailey  Building.  Philadelphia, 
Pennsylvania. 

CARTER,  EDWARD  C,  Consulting  Engineer.  4x2  Greenwood  Boulevard.  Evanston.  Illinois. 

CARTER,  JOHN  E.,  Retired,  53S6  Knox  Street,  Germantown.  Philadelphia,  Pennsylvania. 

CARTER,  WILLIAM  T.,  Long  House,  Bryn  Mawr,  Pennsylvania. 

CARTY,  JOHN  J.,  Chief  Engineer,  American  Telephone  and  Telegraph  Company,  195  Broad- 
way, New  York  City,  New  York. 

CASSBLMAN,  WILLIAM  8.,  Counsellor-at-Law,  Secretary,  West  Jersey  Title  and  Guaranty 
Company,  and  for  mail,  3x7  Penn  Street,  Camden,  New  Jersey. 

CASTNER,  SAMUEL  J.,  Photographer.  X7X9  Chestnut  Street,  Philadelphia.  Pennsylvania. 

CATHCART,  WILLIAM  LEDYARD,  Consulting  Engineer,  Gwynedd  Valley.  Pennsylvania. 

GATHER  WOOD,  WILSON,  Merchant.  1708  Walnut  Street,  Philadelphia.  Pennsylvania. 

CATLIN,  CHARLES  A.,  Chemist.  Z33  Hope  Street.  Providence.  Rhode  Island. 

CAVERLEY,  ROBERT  B.,  Corona  Rubber  Reclaiming  Company.  Rittenhouse  and  Osceola 
Streets,  and  for  mail.  6613  Bmlen  Street.  Germantown,  Philadelphia,  Pennsylvania. 

CHAFFEE,  J.  IRWIN,  Professor  of  Mathematics.  Sedgwick  Avenue  and  i88th  Street.  Kinga- 
bridge,  New  York  City.  New  York. 
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BLUS,  CARLBTON,  Industrial  Research  Chemist  and  Chemical  Engineer.  92   Greenwood 
Avenue.  Montdair,  New  Jersey. 

ELLIS,    HALCOLM,   Mechanical   Engineer  and    Superintendent,   Ellis    Adding-Typewriter 
Company,  338  Elizabeth  Avenue,  Newark.  New  Jersey. 

BLVBRSON,  JAMES,  JR.,  Publisher.  The  Philadelphia  Inquirer.  Philadelphia.  Pennsylvania. 

BLT,  THEODORE  N.,  Retired.  Bryn  Mawr.  Pennsylvania. 

EMERSON,  GEORGE  H.,  General  Manager.  Great  Northern  Railway  Company,  St.  Paul. 
Minnesota. 

BMBRSON,  HARRINGTON,  Efficiency  Engineer.  Room  1522.  Hudson  Terminal  Building, 
30  Church  Street,  New  York  City,  New  York. 

BMBRT,  ALBERT  H.,  CivU  and  Mechanical  Engineer.  Glenbrook.  Connecticut. 

ENGELHARD,  CHARLES,  Importer,  Hudson  Terminal  Building.  New  York  City.  New  York. 

BPPBLSHBIMBR,  DANIBL,  JR..  Chief  Engineer.  419  Broadway.  Middletown,  Ohio. 

BRHART,  WM.  H.,  Manufacturing  Chemist,  81  Maiden  Lane,  New  York  City.  New  York. 

EVANS,  OWEN  BROOKE,  Mechanical  Engineer,  The  United  Gas  Improvement  Company. 
Broad  and  Arch  Streets,  Philadelphia.  Pennsylvania. 

EVANS,  POWELL,  2035  Washington  Avenue,  Philadelphia.  Pennsylvania. 

BT ANSON,  J.  EDWARD,  2x6  Friends  Avenue.  Camden.  New  Jersey. 

FAHRIO,  BRNST,  Mining  Engineer.  720  South  Metropolitan  Avenue.  Atlantic  City.  Now 
Jersey. 

FAIRCHILD,  S,  B.,  JR..  Civil  and   Mining  Engineer,  Land  Title   Building.   Philadelphia. 
Pennsylvania. 

FALKBNAU,  ARTHUR,  Industrial  Engineer,  911  Park  Avenne,  New  York  City.  New  York. 

FARNUM,  WILLIAM  C,  Mechanical  Engineer.  3  Central  Street.  Winchendon,  Massachusetts. 

FARRAND,  DUDLBT,  Vice  President  and  General  Manager.  Public  Service  Electric  Company, 
80  Park  Place.  Newark,  New  Jersey. 

FAUGHT,  L.  ASHLBT,  Dentist,  1430  Spruce  Street.  Philadelphia.  Pennsylvania. 
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FBARON,  CHARLES,  Banker.  333  Chestnut  Street.  Philadelphia.  Pennsylvania. 

FEBIOER,C.  C,  3421  Powelton  Avenue,  Philadelphia.  Pennslylvania. 

FBBI6BR,  MRS.  C.  C,  34a  x  Powelton  Avenue.  Philadelphia.  Pennsylvania. 

FBLLOWS,  E.  R.,  Manager,  The  Fellows  Gear  Shaper  Company.  Springfield.  Vermont. 

FELS,  MAURICE,  4305  Spruce  Street.  Philadelphia,  Pennsylvania. 

FELS,  SAMUEL  S.,  39th  and  Walnut  Streets.  Philadelphia,  Pennsylvania. 

FBLTON,  EDGAR  CONWAY,  President.  Pennsylvania  Steel  Company,  and  for  mail.  Haver- 
ford.  Pennsylvania. 

FELTON,  JOHN  G.,  Engineer,  Charleston  Consolidated  Railway  and  Lighting  Company, 
Charleston.  South  Carolina. 

FELTON,  SAMUEL  M.,  President.  Chicago  Great  Western  Railroad  Company,  ziax  Peoples 
Gas  Building.  Chicago,  Illinois. 

FBNTON,  J.  H.,  Hat  Manufacturer.  407  North  and  Street.  Philadelphia.  Pennsylvania. 

FERGUSON,  LOUIS  A.,  Electrical  Engineer  and  Vice  President.  Commonwealth  Edison  Com- 
pany, and  for  mail.  X40Z  Davis  Street.  Evanston.  Illinois. 

FERGUSON,  WALTER  B.,  426  School  Lane.  Germantown.  Philadelphia,  Pennsylvania. 

FBRNALD,  ROBERT  HBYWOOD,  Whitney  Professor  of  Dynamical  Exigineering,  Mechanical 
Engineering  Department,  University  of  Pennsylvania.  Philadelphia,  Pennsylvania. 

FINLEY,  W.  H.,  Chief  Engineer,  C.  &  N.  W.  Rwy.  Company,  and  for  mail.  Batavia  Avenue, 
Batavia.  Illinois. 

FIRMAN,  LEO  D.,  Assistant  Chief.  Electrical  Bureau  of  Philadelphia,  and  for  mail,  5903 
Carpenter  Street.  Philadelphia.  Pennsylvania. 

FIRMSTONE,  FRANK,  Blast  Furnace  Manager.  Easton.  Pennsylvania. 

FIRTH.  WILLIAM  B.,  Safety  Engineer.  Midvale  Steel  Company.  P.  O.  Box  z6o6,  Philadel- 
phia. Pennsylvania. 

FISH,  CHARLES  H.,  Consulting  Engineer.  P.  O.  Box  X593.  Boston,  Massachusetts. 

FISHER,  E.  C,  Vice  President  and  General  Manager.  The  Wilkes  Boiler  Company,  and  for 
mail.  308  North  Jefferson  Avenue.  Saginaw.  Michigan. 

FISHER,  THOMAS,  General  Manager.  Berwind-White  Coal  Mining  Company,  zzoo  Com- 
mercial Trust  Building.  Philadelphia.  Pennsylvania. 

FITTS,  JAMES  LOGAN,  Mechanical  Engineer.  Warren  Webster  and  Company.  Point  and 
Pearl  Streets.  Camden,  New  Jersey. 

FITZGERALD,  FRANCIS  A.  J.,  Consulting  Engineer,  Fitzgerald  Laboratories,  Incori>orated, 
Niagara  Palls.  New  York. 

FLANAGAN,  CHARLES  L.,  Postmaster,  Riverton.  New  Jersey. 

FLANAGAN,  LOUIS  A.,  Riverton,  New  Jersey. 

FLANDERS,  RALPH  E.,  Manager,  Jones  and  Lamson  Machine  Company,  and  for  mail.  41 
Pleasant  Street.  Springiiela.  Vermont. 

FLEISHBR,  B.  W.,  Manufacturer,  2301  Green  Street,  Philadelphia,  Pennsylvania. 

FOERSTBRUNG,  H..  Chemist  and  Vice  President.  Roessler  &  Hasslacher  Chemical  Company, 
Perth  Amboy,  New  Jersey. 

FOOTE,  ARTHUR  DE  WINT,  Civil  Engineer,  North  Star  Mines.  Grass  Valley.  CaUfomia. 

FORBES,  GEORGE,  Electrical  Engineer,   No.  xi  Little  College  Street.  Westminster,  S.  W., 
London.  England. 

FORD,  BRUCE,  Fourth  Vice  President.  Electric  Storage  Battery  Company,  and  for  mail,  as 
Snmmitt  Street.  Chestnut  Hill,  Philadelphia.  Pezmsylvania. 

FORD,  FRANK  R.,  Engineer,  Ford,  Bacon  &  Davis,  1x5   Broadway,  New  York  City,  New 
York. 

FORREST,  CHARLES  N.,  Chemical  Engineer,  New  York  Testing  Laboratory,  Maurer.  New 
Jersey. 

FORSTAIX,  WALTON.  Gas  Engineer,  The  United  Gas  Improvement  Company.  Z40X  Arch 
Street.  Philadelphia.  Pennsylvania. 

FORSTBR,  WM.  H.,  Merchant.  X323  North  Franklin  Street.  Philadelphia.  Pennsylvania. 

FOSTER,  CHARLES  E.,  Lawyer  and  Mechanical  Expert.  908  G  Street.  N.  W.,  Washington; 
D.  C. 

FOSTER,  FRANK  B.,  Manufacturer.  The  Congoleum  Company.  Morris  Building.  Philadel- 
phia, Pennsylvania. 

FOWLER,  FRANCIS. 

FRALET,  JOSEPH  C,  Lawyer,  18x5  Land  Title  Building,  Philadelphia.  Pennsylvania. 

FRANKLIN,  BENJAMIN,  Civil  and  Consulting  Engineer.  906  Crozer  Building,  Philadelphia, 
Pennsylvania. 

FRANKLIN,  WILLIAM  S.,  Professor  of  Physics.  South  Bethlehem.  Pennsylvania. 

FRAZER,  PERSIFOR,  JR.,  Shipbuilder.  928  Spruce  Street.  Philadelphia,  Pennsylvania. 

FRAZTBR,  GEORGE  H.,  Banker.  P.  O.  Box  X630,  Philadelphia,  Pennsylvania. 

FRAZIER^  WILLIAM  W.,  Farmer.   Rydal.   Pennsylvania,  and  for  mail.   Drexel   Building, 
Philadelphia,  Pennsylvania. 

FRAZIER,  W.  W.,  JR.,  Sugar  Refiner,  Lock  Box  X630.  Philadelphia.  Pennsylvania. 
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FRSAR,  WILLIAM,  Chemist.  State  College.  Pennsylvania. 

FRSBMAN,  HAROLD  A.,  Retired.  St.  Davids.  Pennsylvania. 

FRSBMAN,  W.  W.,  President.  The  Union  Gas  and  Electric  Company.  4th  and  Plum  Streets. 
Cincinnati,  Onio. 

FRENCH,  HOWARD  B.,  Manufacttirer.  4x0  Callowhill  Street,  Philadelphia.  Pennsylvania. 

FRBRICHS,  F.  W.,  Vice  President,  Herf  &  Frerichs  Chemical  Company.  St.  Louis.  Missouri. 

FRETZ.  B.  S.,  Manufacturer.  The  Light  Manufacturing  and  Foundry  Company,  Pottatown, 
Pennsylvania. 

FRIES,  HAROLD  H.,  Manufacturing  Chemist,  93  Reade  Street.  New  York  City.  New  York. 

FRUTCHEY,  CHARLES,  Superintendent.  Ingersoll-Rand  Company.  Phill^Mburg,  New  Jersey. 

FRY,  ANN  W.,  6433  Jefferson  Street,  Germantown.  Philadelphia.  Pennsylvania. 

FRYER,  GEORGE  O.,  Mechanical  Engineer.  303  Onondaga  Avenue,  Syracuse,  New  York. 

FUGUBT,  HOWARD,  31  a  Bullitt  BuUding.  Philadelphia.  Pennsylvania. 

FULLER,  ALLEN  J.,  General  Superintendent,  Bureau  of  Water,  and  for  mail,  3406  Barias 
Street.  PhiladeTphia.  Pennsylvania. 

FULLER,  GEORGE  W.,  Consulting  Engineer.  170  Broadway,  New  York  City.  New  York. 

FITLLERTON,  SPENCER,  Mechanical  Engineer  and  Machinist,  204  South  43nd  Street.  Phila- 
delphia, Pennsylvania. 

FULMOR,  J.  H.,  Master  Mechanic.  Pennsylvania  Railroad  Company.  Pottsville.  Pennsyl- 
vania. 

FULWBILER.  W.  H.,  Engineer.  1706  North  Broad  Street.  Philadelphia.  Pennsylvania. 

FUNK,  N.  E.,  Electrical  Engineer.  5115  Regent  Street.  Philadelphia.  Pennsylvania. 

FURNESS,  HORACE  HOWARD,  JR.,  Writer.  70X  Stephen  Girard  Building.  Philadelphia. 
Pennsylvania. 

FURNESS,  RADCLYFFE,  Engineer  of  Research.  Midvale  Steel  Company.  P.  O.  Box  x6o6, 
Philadelphia,  Pennsylvania. 

GALVIN,  C.  B.,  Civil  Engineer,  Comwall-on-Hudson,  New  York. 

GARDNER,  HENRY  A.,  Chemical  Engineer.  Assistant  Director.  The  Institute  of  Indostrial 
Research,  Washington,  D.  C. 

GARRBLS,  W.  L.,  Consulting  Engineer.  Webster  Groves.  R.  R.  5,  Box  Z07.  Missouri. 

GARRISON,  F.  LYNWOOD,  Mining  Engineer,  10x9  Clinton  Street,  Philadelphia.  Pennsyl- 
vania. 

GARTLEY,  WILLIAM  H.,  Engineer  of  Gas  Manufacture.  The  United  Gas  Improvement 
Company,  Z401  Arch  Street.  Philadelphia.  Pennsylvania. 

GAWTHROP,  CHARLES  8.,  Manufacturer  of  Railway  Cars.  Wilmington.  Delaware. 
GAYLEY,  JAMES,  Iron  and  Steel  Operations.  71  Broadway.  New  York  City.  New  York. 
GAZZAM,  JOSEPH  M.,  Retired  Lawyer.  265  South  19th  Street,  Philadelphia.  Pennsylvania. 

GEIER.  FREDERICK  A.,  President.  The  Cincinnati  Milling  Machine  Company.  Cincinnati. 
Ohio. 

GEIST,  C.  H.,  Land  Title  Building.  Philadelphia.  Pennsylvania. 

OEST.  ALEXANDER  P.,  Civil  Engineer,  Cynwyd,  Pennsylvania. 

GEST,  WILLIAM  P.,  President.  Fidelity  Trust  Company,  337  Chestnut  Street,  Philadelphia. 
.^^  Pennsylvania. 

GFRORER.  ALBERT  H.,  Engineer,  Storage  Battery  Industrial  Truck  Department,  Samuel 
L.  Moore  and  Sons  Corporation,  Elizabeth,  New  Jersey,  and  for  mail.  Box  145.  West 
New  Brighton,  New  Yoric. 

GHERARDI,  BANCROFT,  Engineer  of  Plant,  American  Telephone  and  Telegraph  Company, 
19s  Broadway,  New  York  City,  New  York. 

GIBBONS,  JOSEPH  E.,  Laboratory  Assistant.  1528  Glen  wood  Avenue.  Philadelphia.  Penn- 
sylvania. 

GIBBS,  A.  E.,  Chemist.  Pennsylvania  Salt  Manufacturing  Company,  Widener  Building,  PhU*- 
delphia.  Pensylvania. 

GIBBS,  ALFRED  W.,  Chief  Mechanical  Engineer.  Pennsylvania  Railroad  Company,  Broad 

Street  Station.  Philadelphia.  Pennsylvania. 

GIBBS,  E.  L.,  Inspector.  Interstate  Commerce  Commission,  and  for  mail,  603  King  Street, 
Jacksonville,  Florida. 

GIBBS,  WEBB  L.,  Lubricating  Engineer,  7734  South  Shore  Road.  Chicago.  Illinois. 

GIBSON.  J.  J.,  Westinghouse  Electric  and  Manufacturing  Company.  East  Pittsburgh,  Pens- 
sylvania. 

GIES,  WILLIAM  JOHN,  Professor  of  Biological  Chemistry.  437  West  59th  Street,  New  York 
City,  New  York. 

GILBRBTH,  FRANK  B.,  Consulting  Engineer,  77  Brown  Street.  Providence,  Rhode  Island. 

GILCHRIST,  JOHN  F.,  Vice  President,  Commonwealth  Edison  Company.  Edison  Buildiac, 
Chicago,  Illinois. 

GILLMOR,  LIEUT.  R.  E.,  Electrical  Engineer.  Sperry  Gyroscope  Company,  15  Vlctecia 

Stieet.  London.  England. 
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GILPIN»  FRAITCIS  H.,  Gas  Engineer.  3101  Passyunk  Avenue,  Philadelphia.  Penniylvania. 

OITTBLSON,  FRANK,  Soloist,  Violin  Virtnoso,  1017  Spruce  Street,  Philadelphia,Pennsylvania. 

OLOVBR,  HISNRT,  Manufacturer,  6445  Bmlen  Street.  Germantown.  Philadelphia,  Pennsyl- 
vania. 

GOLDBAUM,  JACOB  8.,  Research  Chemist,  Norwood  Station,  Pennsylvania. 

GOLDSCHMIDT,  HANS,  in  care  of  Th.  Goldschmidt,  Essen-Ruhr,  Germany. 

GOLDSCHMIDT,  V.,  Professor,  Heidelberg  University,  and  for  mail,  Gaisberg  Strasse  9, 
Heidelberg,  Germany. 

GOLDSMITH,  BDWARD,  Retired  Chemist.  658  North  xoth  Street.  Philadelphia.  Pennsyl- 
vania* 

GOLDSMITH.  BDWIN  M..    Manufacturer,    Friedberger-Aaron   Manufacturing    Company, 
Logan  Station,  Philaoelphia,  Pennsylvania. 

GOMBBRG,  MOSES,  Professor  of  Chemistry,  735  Oxford  Road.  Ann  Arbor,  Michigan. 

OOODSPBED,  ARTHUR  WILLIS,  Professor  of  Physics,  University  of  Pennsylvania.  Phila- 
delphia. Pennsylvania. 

GOULD,  NORMAN  J.,  President,  The  Gould  Manufacturing  Company,  Seneca  Palls.  New 
York. 

GRAHAM,  JOHN,  JR.,  Architect,  32  Summitt  Street.  Chestnut  Hill,  Philadelphia,  Penn- 
sylvania. 

GRAHAM,  W.  M.,  Bookkeeper,  24th  and  Vine  Streets,  Philadelphia,  Pennsylvania. 

GRANBBRT,  J.  H.,  Civil  Engineer,  3x2  West  20th  Street,  New  York  City,  New  York. 

GRBBLB,  EDWIN,  JR.,  1708  Chestnut  Street,  Philadelphia,  Pennsylvania. 

GRBBN,  GEORGE  ROSS,  Philadelphia  Electric  Company,   xooo  Chestnut  Street,  Philar 
delphia,  Pennsylvania. 

GREENE,  ARTHUR  M.,  JR.,  Professor  of  Mechanical  Engineering,  Rensselaer  Poljrtechnic 
Institute,  and  for  mail.  Sunnyslope,  Spring  Avenue.  Troy,  New  York. 

GREENE,  WILLIAM  H.,  x6th  and  Arch  Streets.  Philadelphia,  Pennsylvania. 

GREENWOOD,  RICHARD,    Acting   Superintendent,    X3xa    Allengrove   Street.    Frankford, 
Philadelphia.  Pennsylvania. 

GREENWOOD,  TALMA  TEMPLE*  Experimental  Engineer.  East  Templeton.  Massachusetts. 

GREINBR,  J.  E.,  Fidelity  Building.  Baltimore,  Maryland. 

GREUL»  W.  HERMAN,  Mechanical  Engineer,  xxth  Avenue  and  26th  Street,  New  York  City, 
New  York. 

GREVEMETER,  GEORGE  A^  12a  South  X3th  Street,  Philadelphia.  Pennsylvania. 

GRIBBELL,  JOHN,  Gas  Meter  Manufacturer,  xsx3  Race  Street,  Philadelphia,  Pennsylvania. 

GRIBBELL,  WAKEMAN  GRIFFIN,  Gas  Meter  Manufacturer,  15x3  Race  Street,  Philadel- 
phia. Pennsylvania. 

GRIEST,  THOMAS  H.,  Civil  Engineer.  The  Bell  Telephone  Company  of  Pennsylvania,  and 
for  mail.  646  Westview  Avenue.  Germantown,  Philadelphia,  Pennsylvania. 

GRIFFIN,  MARTIN  L.,  Chief  Chemist.  Oxford  Paper  Company.  Rumford,  Maine. 

GRIFFITH,  WILLIAM,  Mining  Engineer  and  Geologist,  Coal  Exchange  Building,  Scranton, 
Pennsylvania. 

ORISCOM,  RODMAN  E.,  Banker,  231  Land  Title  Building.  Philadelphia.  Pennsylvania. 

GRISSINGER*  ELWOOD,  Consulting  Engineer,  393  Lexington  Avenue.  Buffalo,  New  York. 

GUBELMAN,  FREDERICK  J.,  President.  The  Regina  Company,  47  West  34th  Street,  New 
York  City,  New  York. 

GUDEMAN,  EDWARD,  Consulting  Scientific  Expert.  903  Postal  Telegraph  Building,  Chicago, 

Illinois. 
GURLEY,  FRANKLIN  C,  Chemist.  Benxol  Products  Company,  Marcus  Hook,  Pennsylvania. 
OUTEKUNST,  FREDERICK,  Photographer,  712  Arch  Street,  Philadelphia,  Pennsylvaziia. 

GUTHRIE.  BATARD,  Superintendent.  Crucible  Steel  Company  of  America.  35th  Street  and 
A.  V.  R.  R.,  Pittsburgh,  Pennsylvania. 

EADFIELD,  SIR  ROBERT  A.,  P.  R.  S.,  2a  Carlton  House  Terrace.  London,  S.  W.,  England. 

HAINES,  CASPAR  WISTAR,  Civil  Engineer,  6026  Main  Street,  Germantown,  Philadelphia. 
Pennsylvania. 

HAINES,  REUBEN,  Retired.  Haines  Street  East  of  Chew,  Germantown,  Philadelphia,  Pennsyl- 


HAINES,  ROBERT  B.,  JR.,  Manufacturer  of  Rolling  Mill  Gauges  and  Haines'  Automatic 
Micrometer,  xs6  west  School  Lane,  Germantown,  Philadelphia,  Pennsylvania. 

HAINES.  WILLIAM  A.,  Manufacturer  of  Fancy  Leather  Goods,  X712  Green  Street,  Phila- 
delphia, Pennsylvaxiia. 

HAINES,  WILLIAM  J.,  Real  Estate,  xoxi  Chestnut  Street,  Philadelphia.  Pennsylvania. 

HALBERSTADT,  BAIRD,  Geologist,  Morris  Building,  Pottsville.  Pennsylvania. 

HALDEMAN,  HORACE  L.,  President,  Pulaski  Iron  Company,  xoo8  Real  Estate  Trust  B«ild- 
ing,  Philadelphia,  Pennsylvania. 

HALE,  HENRY  S.,  xsxo  North  Broad  Street,  Philadelphia,  Pennsylvania. 
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HALLy  CLARENCE  A.,  Chemical  Engineer,  Cresheim  Arms.  Mt.  Airy.  Philadelphia.  Penn- 
sylvania. 

HALL,  GEORGE  R. 

HALL,  R.  T.,  Rear  Admiral,  U.  S.  N..  Inspector  of  Machinery,  Wm.  Cramp  and  Sons  Ship  and 
Engine  Building  Company,  Philadelphia.  Pennsylvania. 

HALSEY,  WILLIAM  B.,  Electrical  Engineer,  37  Pairview  Place,  comer  Church  Avenue. 
Brooklyn,  New  York. 

HAMILTON,  TABER,  Superintendent,  Peoria  Division,  Vandalia  Railroad  Company,  Decatur. 

Illinois. 

HAMMER,  EDWIN  W.,  Consulting  Engineer.  55  John  Street,  New  York  City,  New  York. 

HAMMER,  WILLIAM  J.,  Consulting  Electrical  Engineer,  153  West  46th  Street,  New  York 
City,  New  York. 

HAND,  JOHN  L.,  Nautical  Instruments.  222  Walnut  Street.  Philadelphia,  Pennsylvania. 

HANTHORN^  JOSEPH  R.,  Mechanical  Engineer.  4135  Girard'  Avenue.  Philadelphia,  Penn- 
sylvania. 

HARDING,  WILLIAM  H.,  Cement  Manufacturer.  Mechanical  and  Electrical  Engineer, 
1722  Land  Title  Building,  Philadelphia,  Pennsylvania. 

HARRIS,  FRANEXIN  M.,  Brick  Mason.  Parkside  Apartments,  40th  Street  and  Girard  Avenue. 
Philadelphia,  Pennsylvania. 

HARRISON,  ALFRED  C,  Retired  Sugar  Refiner,  660  Drezel  Building.  Philadelphia.  Penn- 
sylvania. 

HARRISON,  CHARLES  CUSTIS,  Retired.  400  Chestnut  Street,  Philadelphia.  Pennsylvania. 

HARRISON,  GEORGE  L.,  Retired.  1704  Locust  Street.  Philadelphia.  Pennsylvania. 

HARRISON,  J.  KEARSLEY  M.,  Assistant  Engineer,  Franklin  Sugar  Refining  Company,  and 
for  mail,  127  Township  Line,  Jenkintown,  Pennsylvania. 

HARRISON,  BOTCHELL,  Financier.  ii28-i6th  Street,  Washington.  D.  C. 

HARRISON,  THOMAS  SSLELTON,  Retired  Chemical  Manufacturer,  1520  Locust  Street. 
Philadelphia,  Pennsylvania. 

HARRISON,  WILLIAM  W.,  Merchant.  1x9  North  zith  Street.  Philadelphia.  Pennsylvania. 

HART,  EDWARD,  Professor  of  Chemistry.  Lafayette  Collie,  Easton,  Pennsylvania. 

HARTLEY,  HENRY  J.,  Mechanical  Engineer.  1624  Oxford  Street,  Philadelphia.  Pennsylvania 

HARTNESS,  JAMES,  President.  Jones  and  Lamson  Machine  Company,  and  for  mail.  30 
Orchard  Street,  Springfield,  Vermont. 

HARTSHORNE,  JOSEPH,  Consulting  Metallurgical  Engineer.  524  High  Street.  Pottstown. 
Pennsylvania. 

HARTUNG,  ADOLPH,  Paper  Merchant.  506  Race  Street,  Philadelphia.  Pennsylvania. 
HARVEY,  RICHARD  P.,  Cupertino.  Santa  Clara  County.  California. 

HASCHKA,  FRED.  T.,  Watchmaker.  Tiffany  and  Company.  37th  Street  and  Fifth  Avenue,  and 
for  mail,  i3S  West  78th  Street,  New  York  City,  New  York. 

HASSLACHER,  JACOB,  President,  Roessler  and  Hasslacher  Chemical  Company,  100  William 
Street,  New  York  City,  New  York. 

HASTINGS,  R.  C.  M.,  Inventor,  The  International  Telephone  Company,  Columbus  Savings 
and  Trust  Building,  Columbus,  Ohio. 

HATHAWAY,  H.  K.,  Consulting  Engineer,  5027  Schuyler  Street.  Germantpwn.  Philadelphia. 
Pennsylvania. 

HATTON,  T.  CHALKLEY,  Chief  Engineer,  Sewage  Commission.  City  Hall,  Milwaukee, 
Wisconsin. 

HAUPT,  LEWIS  M.,  Consulting  Engineer,  Cynwyd,  Pennsylvania. 

HAWKINS,  J.  DAWSON,  Metallurgist,  Colorado  Springs,  Colorado. 

HAYES,  S.  L.,  Chemist.  100  North  2nd  Street.  Millville,  New  Jersey. 

HAYWARD,  NATHAN,  Engineer.  The  Bell  Telephone  Company  of  Pennsylvania,  1631  Arch 
Street.  Philadelphia.  Pennsylvania. 

HAZARD,  ROWLAND  G.,  Manufacturer.  Peace  Dale.  Rhode  Island. 

HAZEN,  ALLEN,  Consulting  Civil  Engineer,  42nd  Street  Building.  New  York  City,  New  York. 

HEILPRIN,  WILLIAM  A.,  Manufacturer.  1429  North  2Xst  Street.  Philadelphia.  Pennsylvania. 

HEITMANN,  EDWARD,  Electrical  Engineer.  Belleview  Terrace.  St.  Catherines,  Ontario. 

HELME,  WILLIAM  E.,  Manufacturer,  1339  Cherry  Street.  Philadelphia,  Pennsylvania. 

HENDERSON,  GEORGE  R.,  Consulting  Engineer.  1321  Walnut  Street,  Philadelphia.  Penn- 
sylvania. 

HEPBURN,  JOSEPH  SAMUEL,  Biological  Chemist.  U.  S.  Food  Research  Laboratory,  1833 
Chestnut  Street.  Philadelphia.  Pennsylvania. 

HBRING,  CARL,  Consulting  Electrical  Engineer,  a  xo  South  13th  Street  Philadelphia,  Penn- 
sylvania. 

HERING,  RUDOLPH,  Consulting  Hydraulic  and  Sanitary  Engineer,  Broadway- Maiden  Lane 
Building,  X70  Broadway,  New  York  City,  New  York,  and  for  mail,  40  Lloyd  Road. 

Montclair,  New  Jersey. 
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HEHING,  WALTBR  B.,  President.  The  Globe  Ticket  Company.  zi3  North  zath  Street,  Phila- 
delphia, Pennsylvania. 

HERR,  EDWIN  M.,  President.  Westinghouse  Electric  and  Manufacturing  Company,  and  for 
mail.  140  Hutchinson  Avenue,  Edgewood  Park,  Pennsylvania. 

HERRESHOPP,  NATHANAEL  GREENE,  Naval  Architect  and  Marine  Engineer,  Herreshoff 
Manufacturing  Company,  and  for  mail,  Bristol.  Rhode  Island. 

HERSAM,  ERNEST  A.,  Associate  Professor  of  Metallurgy,  University  of  California.  Berkeley, 
California. 

HERTY,  CHARLES  H.,  Professor  of  Chemistry,  University  of  North  Carolina.  Chapel  Hill, 
North  Carolina. 

HESS,  HBNRT,  Mechanical  Engineer.  928  Witherspoon  Building,  Philadelphia,  Pennsylvania. 

HEULINGS,  W.  H.  JR..  Car  Builder,  The  J.  G.  Brill  Company.  62nd  Street  and  Woodland 
Avenue.  Philadelphia,  Pennsylvania. 


L,  CHARLES  A.,  Civil  Engineer  and  Fire  Prevention  Expert.  Secretary  Philadel- 
phia Fire  Underwriters'  Association,  131  South  4th  Street,  Philadelphia.  Pennsylvania. 

L,  C.  J.,  Civil  Engineer.  419  Walnut  Street,  Philadelphia,  Pennsylvania. 

Hn«ES.  ELMER  K.,  Mechanical  Engineer.  Secretary,  Engineers'  Society  of  Western  Penn- 
sylvania. 5537  Hampton  Street.  Pittsburgh.  Pennsylvania. 

HILL,  JOHN  W.,  Consulting  Engineer.  406  First  National  Bank  Building.  Cincinnati,  Ohio. 

HIMBS.  CHARLES  F.,  Carlisle.  Pennsylvania. 

HIRES,  CHARLES  E.,  Manufacturing  Chemist,  ao6  South  34th  Street,  Philadelphia,  Penn- 
sylvania. 

HITCHINS,  ALFRED  B.,  Research  Chemist,  care  of  Ansco  Company,  Bingham  ton.  New  York. 

HTIB,  B.  H.,  Chenust.  West  Virginia  Agricultural  Experiment  Station,  Morgantown,  West 
Virginia. 

HOADLEY,  GEORGE  A.,  Retired.  Swarthmore.  Pennsylvania. 

HOFSTETTER,  GEORGE,  Blank  Book  Maker.  Lithographer.  247-253  South  American  Street, 
Philadelphia.  Pennsylvania. 

HOLCOMB,  J.  ROGERS,  Superintendent.  Midvale  Steel  Company.  Nicetown,  Philadelphia, 
Pennsylvania. 

HOLST,  L.  J.  R.,  Mechanical  Engineer,  5406  Baltimore  Avenue.  Philadelphia.  Pennsylvania. 

HONAMAN,  R.  KARL,  Teacher.  Lancaster.  Pennsylvania. 

HOOKER,  SAMUEL  C,  Chemist  and  Sugar  Refiner.  82  Remsen  Street.  Brooklyn.  New  York. 

HOOPES,  PENROSE  R.,  Draftsman.    x86  Hillside  Avenue,  Waterbury,  Connecticut. 

HORN,  DAVID  WILBUR,  Chemist,  22  Old  Lancaster  Road,  Bryn  Mawr,  Pennsylvania. 

HORN,  FRANKLIN  S.,  Lunch  Room  Proprietor,  1225  Market  Street,  Philadelphia,  Pennsyl- 
vania. 

HORNOR,  H.  A.,  Electrical  Engineer,  C-Z02  Hamilton  Court.  Philadelphia,  Pennsylvania. 

HORNSBY,  JOHN  W.,  Consulting  Engineer,  Summitt,  New  Jersey. 

HORSTMANN,  WALTER,  President,  Wm.  H.  Horstmann  Company.  5th  and  Cherry  Streets, 
Philadelphia,  Pennsylvania. 

HORSTMANN,  WILLIAM  H.,  Retired,  Overbrook,  Pennsylvania. 

HOSKINS,  WILLIAM,  Chemist,  Room  2009*  xxz  West  Monroe  Street.  Chicago.  Illinois. 

HOUSTON,  SAMUEL  FREDERIC,  Trustee.  509  Real  Estate  Trust  Building.  Philadelphia, 
Pennsylvania. 

HOWARD,  A.  C,  Gas  Engineer.  6x  Broadway.  New  York  City.  New  York. 

HOWE,  ARTHUR  W.,  Broker.  z8xz  Walnut  Street.  Philadelphia.  Pennsylvania. 

HOWE,  F.  P.,  Iron  Manufacturer,  Johnson,  Tennessee. 

HOWE,  HBRBERT  M.,  Physician.  A.  Pardee  and  Company,  253  Drexel  Building,  and  for 
mail,  1622  Locust  Street.  Philadelphia  Pennsylvania. 

HOWELL,  JOHN  W.,  Engineer,  Lamp  Works,  General  Electric  Company,  Harrison,  New 
Jersey. 

HOWSON,  CHARLES  HENRY.,  Attomey-at-Law,  3a  South    Broad   Street,    Philadelphia. 
Pennsylvania. 

HOWSON,  EBflLY  B.,  Instructor  in  Physics,  Lake  Erie  College,  Painesville.  Ohio. 

HOWSON,  HENRY,  Patent  Solicitor  and  Engineer.  West  End  Trust  Building,  3a  South 
Broad  Street,  Philadelphia,  Pennsylvania. 

HOWSON,  RICHARD,  401  Woodland  Avenue,  Wayne,  Delaware  County,  Pennsylvania. 

HUFF,  ERNEST  L.,  Electrical  Engineer,  Natrona,  Pennsylvania. 

HUHN,  GEORGE  A.,  Banker,  Land  Title  Building,  Philadelphia,  Pennsylvania. 

HUMPHREY,  RICHARD  L.,  Consulting  Engineer.  Harrison  Building,  Philadelphia,  Penn- 
sylvania. 

HUMPHREYS,  ALEXANDER  Cm  Consulting  Engineer  and  President  of  Stevens  Institute  of 
Technology,  Hoboken.  New  Jersey. 

HUMPHREYS,  C.  J.  R.,  Gas  and  Electric  Manager,  P.  O.  Box  385.  Lawrence.  Massachusetts. 
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HUNT.  ROBERT  W.,  Conculting  Bnganeer,  aaoo  Inittrance  Exchange  Bldg..  Chicago,  Tiii«wi«- 

HUSTON,  ▲.  F.,  President,  Lukens  Iron  and  Steel  Company,  Coatesville.  Pennsylvania. 

HUSTON,  CHARLES  L.,  Vice   President.   Lukens   Iron  and  Steel   Comi>any.   Coatesville^ 
Pennsylvania. 

HUTCHINSON,  CART  T.,  Consulting  Engineer,  60  Wall  Street.  New  York  City.  New  York. 

HUTCHINSON*  EDWARD  S.,  Civil  Engineer,  Newtown.  Pennsylvania. 

HUTCHINSON,  S.  PEMBERTON,  President.  Westmoreland  Coal  Company.  324  South  3rd 

Street,  Pniladelphia.  Pennsylvania. 

HIOtTTINGER,  W.  R.,  Mechanical  Engineer,  58  West  Stratford  Avenue,  Lansdowne.  Pennsyl- 
vania. 
HYDE,  EDWARD  P.,  Director.  Nela  Research  Laboratory.  Nela  Park,  Cleveland.  Ohio. 
IDE,  HERBERT  S.,  Manufacturer,  Troy,  New  York. 

INDAHL.  MAURITZ  C,  Mechanical  Engineer,  248  East  Johnson  Street.  Philadelphia.  Penn- 
sylvania. 

INSULL.    SAMUEL,  President,  Commonwealth  Edison  Company.  72  West  Adams  Street 
Cnica^o.  Illinois. 

ISRAEL,  JOSEPH  D.,  District  Manager,  The  Philadelphia  Electric  Company,  xooo  Chestnut 
Street,  Philadelphia,  Pennsylvania. 

ITTNER,  MARTIN  HILL,  Chief  Chemist,  Colgate  and  Company,  Jersey  City,  New  Jersey. 

IVES,  FREDERIC  EUGENE,  Inventor.  1201  Race  Street,  Philadelphia.  Pennsylvania. 

IVES,  HERBERT  E.,  Physicist,  3x01  Passyunk  Avenue.  Philadelphia.  Pennsylvania. 

JACKSON,  ARTHUR  C  Manufacturer.  4533  Tacony  St.,  Prankford.  Philadelphia.  Penx>- 
sylvania. 

JACKSON,  JOHN  PRICE,*. Pennsylvania  Commissioner  of  Labor  and  Industry.  Harrisburs, 
Pennsylvania. 

JACOBUS,  D.  S.,  Advisory  Engineer,  The  Babcock  and  Wilcox  Comi>any.  85  Liberty  Street, 
New  York  City.  New  York. 

JAMESON,  JOSEPH  MOORE,  Vice  President.  Girard  College,  Philadelphia.  Pennsylvania. 

JANNEY,  JOSEPH  A.,  JR.,  Chestnut  Hill.  Philadelphia,  Pennsylvania. 

JAYNE,  DAVID  W..  Manager,  Chemical  Department.  The  Barrett  Company.   17  Battery 
Place,  New  York  City.  New  York. 

JEANES,  ISAAC  W.,  8  Chestnut  Street,  Philadelphia,  Pennsylvania. 

JEFFERSON,  J.  P.,  Manufacturer,  Warren,  Pennsylvania. 

JELLISONf  B.  T.,  Purchasing  Agent,  Chesapeake  and  Ohio  Railway  Company.  Richmond. 
Virgmia. 

JENKINS,  C.  FRANCIS,  Inventor.  5S02-i6th  Street,  N.  W..  Washington,  D.  C. 

JENKINS,  THEODORE  F.,  Attomey-at-Law.  z  zoo  Franklin  Bank  Building.  Broad  and  Chest- 
nut Streets,  Philadelphia,  Pennsylvania. 

JENKS,  ROBERT  D^  Attorney  at  Law,  700  West  End  Trust  Building,  Philadelphist,  Penn- 
sylvania. 

JENNINGS,  W.  N.,  Business  Photographer,  Z305  Arch  Street,  Philadelphia.  Pennsylvania. 

JOB,  ROBERT,   Vice  President,  Milton  Hersey  Company,  Limited,  84  St.  Antoine  Street. 
Montreal,  P.  Q.,  Canada. 

JOBBINS,  F.  HEDLEY,  Manufacturing  Chemist,  Aurora,  Illinois. 

JOHANSEN,  ERNEST,  Chemist,  49x6  Kingsessing  Avenue.  Philadelphia,  Pennsylvania. 

JOHNSON,  A.  L.,  Vice  President  and  General  Manager.  Corrugated  Bar  Company,  403  Mutual 
Life  BuUdmg.  BuffAlo.  New  York. 

JOHNSON,  JAMES  CURTIS,  Superintendent  of  Telegraph,  Pennsylvania  Railroad  Com- 
pany, Broad  Street  Station.  Philadelphia,  Pennsylvania. 

JOHNSON,  NATHAN  C,  Consulting  Concrete  Engineer.  Singer  Building.  New  York  City. 
New  York. 

JOHNSON,  WALTER  H.,  First  Vice  President.  The  Philadelphia  Electric  Company.  1000 
Chestnut  Street,  Philadelphia,  Pennsylvania. 

JONES,  J.  LEVERING,  Lawyer,  705  Land  Title  Building,  Philadelphia.  Pennsylvania. 

JONES,  JONATHAN  R.,  Iron  and  Steel  Manufacturer,  Morris  Building,  Philadelphia.  Penn> 

sylvania. 
JONES,  W.  CLYDE,  Lawyer,  zos  West  Monroe  Street.  Chicago,  Illinois. 

JUNKERSFELD,  P.,  Assistant  to  Vice  President,  Commonwealth  Edison  Company.  Edison 
Building,  Chicago,  Illinois. 

JUSTI,  HENRY  D.,  Manufacturer,  32nd  and  Spring  Garden  Streets.  Philadelphia.  Pennsyl- 
vania. 
JUSTI,  HENRY  M.,  33nd  and  Spring  Garden  Streets.  Philadelphia,  Pennsylvania. 

KALTENTHALER,  H.  J.,  Manufacturer  of  Steam  Specialties,  625  West  Upsal  Street.  German- 
town,  Philadelphia,  Pennsylvania. 

KARRER,  ENOCH,  Physicist.  Research  Assistant.  Physical  Laboratory.  The  United  Gas  Im- 
provement Company.  3Z0Z  Passyunk  Avenue,  Philadelphia,  Pennsylvania. 
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K4UFMAN.  H.  H..  General  Manager.  Mutoal  Chemical   Company  of  Ameriea,   55  John 
Street,  New  York  City,  New  York. 

XSBLBR,  LEONARD,  President.  Ward  Leonard  Electric  Company.  Mount  Vernon.  New  York. 

KBBFER,  WILLIAM  B.,  Treasurer.  American  Rubber  Reclaiming  Company,  41a  East  Ritten- 
house  Street.  Germantown.  Philadelphia,  Pennsylvania. 

bjutH,  C.  p.,  in  care  of  W.  G.  Peters,  ix  Swan  Street.  Schenectady,  New  York. 

XBLLBR,  B.  B.,  Engineer  and  Manufacturer,  7000  East  Avenue.  Pittsford.  New  York. 

XBLLBR*  HARRY  F.,  Educator  and  Chemist,  2313  Green  Street,  Philadelphia,  Pennsylvania. 

KBLLT,  EDWIN  WALKER,  Manufacturer,  5450  Pine  Street.  Philadelphia.  Pennsylvania. 

KELLY,  JOHN  FORREST,  Electrical  Engineer,  284  West  Housatonic  Street,  Pittsfleld,  Mass- 
achusetts. 
XBMMERBR,  M.  S.,  Coal  Merchant,  Mauch  Chunk.  Pennsylvania. 

KBVDIG,  R.  B.,  Chief  Mechanical  Engineer,  New  York  Central  Railroad  Company,  Haw- 
thoru  Avenue.  Port  Chester,  New  York. 

KENNEDY,  JOHN  H.,  Salesman,  151  North  Lake  Avenue,  Pasadena.  California. 

KENNEDY,  J.  J.,  Consulting  Engineer.  52  Broadway,  New  York  City,  New  York. 

KENNEDY,  M.  C,  President.  Cumberland  Valley  Railroad  Company.  Chambersburg.  Penn- 
sylvania. 

KENNEDY.  M.  O.,  Electrical  Engineer,  1401  Arch  Street.  Philadelphia.  Pennsylvania. 

KBNNELLY,  A.  E.,  Professor  of  Electrical  Engineering.  Harvard  University.  Cambridge, 
Massachusetts. 

KENT,  S.  LEONARD,  JR.,  Hydro-Electrics,  Manayunk.  Philadelphia,  Pennsylvania. 

KBRLIN,  W.  D.,  Secretary  and  Treasurer.  Camden  Forge  Company,  Camden.  New  Jersey. 

KERR,  WILLIAM  M.,  Manufacturer,  142 1  Chestnut  Street,  Philadelphia.  Pennsylvania. 

KBRSHNBR»  JEFFERSON  E.,  Professor  of  Mathematics  and  Physics.  Franklin  and  Marshall 
College,  and  for  mail.  445  West  Chestnut  Street,  Lancaster.  Pennsylvania. 

KETCHAM,  O.  W.,  Manufacturer  of  Architectural  Terra  Cotta.  24  South  7th  Street.  Phila- 
delphia, Pexmsylvania. 

KBTTERLINT7S,  J.  L.,  Lithographer.  4th  and  Arch  Streets.  Philadelphia.  Pennsylvania. 

KILPATRICK,  J.  L.,  Aberdale  Road.  Bala,  Pennsylvania. 

KIMBER,  WM.  M.  C,  Manufacturer  of  Electrical  Instruments,  490Z  Stenton  Avenue.  German^ 
town,  Philaddphia.  Pennsylvania. 

KINEALT,  JOHN  HENRY,  Consulting  Engineer.  503  Granite  Building.  St.  Louis.  Missouri. 

KING,  CHARLES  W.  G.,  Mechanical  Engineer.  429  North  X3th  Street.  Philadelphia,  Penn- 
sylvania. 

KINGSBURY,  E.  F.,  Physical  Laboratory.  The  United  Gas  Improvement  Company.  310Z 
Passayunk  Avenue.  Philadelphia,  Pennsylvania. 

KIPPENBERG,  HENRT,  in  care  of  Merck  and  Company.  Rahway.  New  Jersey. 

KIRK,  C.  J.,  President.  United  States  Sherardizing  Company.  New  Castle.  Pennsylvania. 

KLEMM,  J.  GEORGE,  JR.,  Heating  and  Ventilating  Engineer.  420  Commercial  Trust  Build- 
ing, niiladelphia,  Pennsylvania. 

KLINE,  C.  MAHLON,  Wholesale  Druggist,  429  Arch  Street.  Philadelphia.  Pennsylvania. 

KLIPSTEIN,  A.,  Merchant,  644  Greenwich  Street.  New  York  City.  New  York. 

KLUMPP,JOHN  BARTLEMAN,  Inspecting  Engineer.  The  United  Gas  Improvement  Com- 
pany. Z40X  Arch  Street.  Philadelphia,  Pennsylvania. 

KNEASS,  STRICKLAND  L.,   Mechanical   Engineer.    z6oo  Hamilton    Street.   Philadelphia, 
Pennsylvania. 

KNOEDLER,  ELMER  L.  Assistant  General  Manager,  The  Welsbach  Company.  Gloucester, 
New  Jersey. 

KNOWLES,  MORRIS,  Director.  Department  of  Sanitary  Engineering.  University  of  Pitta- 
burgh,  and  for  mail.  2548  Oliver  Building,  Pittsburgh,  Pennsylvania. 

KOCH,  JULIUS  A.,  Professor  of  Chemistry  and  Dean  of  School  of  Pharmacy.  University  of 
Pittsburgh.  Bluff  and  Pride  Streets,  Pittsburgh.  Pennsylvania. 

KOHLER,  JOHN  J.,  Manager.  4121  North  6ch  Street,  Philadelphia.  Pennsylvania. 

KOHN,  SIMON  I.,  Merchant.  720  Market  Street,  Philadelphia,  Pennsylvania. 

KOLB,  HENRY  M.,  Representing  Manufacturers'  Specialties  Machinery,  809  Widener  Building, 
Philadelphia,  Pennsylvania. 

KOTHNT,  G.  L.,  Consulting  Engineer,  C.  H.  Wheeler  Manufacturing  Company,  x8th  Street 
and  Lehigh  Avenue.  Philadelphia.  Pennsylvania. 

KRBBS,  A.  S.,  Krebs  Pigment  and  Chemical  Company.  Newport,  Delaware. 

KREB8,  HENRY  J.,  President.  Krebs  Pigment  and  Chemical  Company,  Newport,  Delaware. 

KBISCHKBR,  MRS.  R.  H.,  5102  Hazel  Avenue.  Philadelphia.  Pennsylvania. 

KUHN,  C.  HARTMAN,  202  Franklin  Bank  Building.  Philadelphia.  Pennsylvania. 

KUTTROFF,  EDWIN,  in  care  of  Verona  Chemical  Company.  North  Newark,  New  Jersey. 

LADD,  JAMES  B.,  Mechanical  Engineer,  xozx  Chestnut  Street.  Philadelphia,  Pennsylvania. 

LANDRETH,  C.  P.,  Manufacturer.  640  North  8th  Street,  Philadelphia.  Pennsylvania. 
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LANS,  DAVID  H.,  Retired.  408  Land  Title  Building.  Philadelphia.  Pennsylvania. 

LANZA.  GAETANO,  Engineer.  Special  Consultant.  The  Baldwin  Locomotive  Works.  Phila- 
aeljphia.  Pennsylvania,  and  for  mail.  The  Montevista.  63rd  and  Oxford  Streets.  Philadd- 
phia.  Pennsylvania. 

LATTER,  CONRAD,  General  Manager,  49x8  Greene  Street.  Philadelphia.  Pennsylvania. 

LAYING,  E.  J.,  Merchant.  47  x  Bullitt  Building,  Philadelphia.  Pennsylvania. 

LA  WALL,  CHARLES  H.,  Analytical  Chemist,  39  South  xoth  Street.  Philadelphia.  Pennsyl- 
vania. 

LAWLER,  G.  S.,  Electrical  Engineer.  Associated  Mutual  Fire  Insurance  Companies.  31  Milk 
Street,  Boston.  Massachusetts. 

LE  BOUTILLIER,  ROBERT,  Wayne.  Pennsylvania. 

LEDOUX,  J.  W.,  Chief  Engineer,  American  Pipe  and  Construction  Company,  1x3  North 
Broad  Street.  Philadelphia.  Pennsylvania. 

LEE,  WALTER  T.,  Accountant.  308  Rex  Avenue.  Chestnut  Hill.  Philadelphia,  Pennsylvania. 

LEEDS,  MORRIS  E.,  Manufacturer  of  Electrical  Measuring  Instruments.  4901  StentonAve> 
nue,  Germantown.  Philadelphia,  Pennsylvania. 

LEFFMANN,  HENRY,  Chemist.  1839  North  17th  Street.  Philadelphia,  Pennsylvania. 

LE  MAISTRE,  F.  J.,  Chemical  Engineer.  Ridley  Park,  Pennsylvania. 

LEMOINE,  L.  R.,  President.  United  States  Cast  Iron  Pipe  and  Foundry  Company.  14^1 
Chestnut  Street.  Philadelphia.  Pennsylvania. 

LBNHER,  VICTOR,  Professor  of  Chemistry.  University  of  Wisconsin,  and  for  mail.  158  Sum- 
mitt  Avenue.  Madison,  Wisconsin. 

LENELER,  WILL  O.,  Civil  Engineer,  405  Chestnut  Street,  Sunbury.  Pennsylvania. 

LESLEY,  ROBERT  W.,  Manufacturer.  6ia  Pennsylvania  Building.  Philadelphia,  Pennsyl- 
vania. 

LEVY,  LIONEL  FARADAY,  Chemical  Engineer.  Manager,  Repro  Art  Machinery  Company, 
and  for  mail.  1424  North  xsth  Street,  Philadelphia,  Pennsylvania. 

LEVY,  LOUIS  EDWARD,  Photo-Chemist.  President.  Graphic  Arts  Company.  940  North  gth 
Street,  and  for  mail.  1424  North  15th  Street.  Philadelphia,  Pennsylvania. 

LEVY,  MAX,  Screens  for  Photo-Engravers,  220  West  Roberts  Avenue.  Germantown,  Phila- 
delphia, Pennsylvania. 

LEWIS,  A.  NELSON,  Lawyer.  x8xi  Walnut  Street,  Philadelphia,  Pennsylvania. 

LEWIS,  DANIEL  C,  Agent,  The  Millville  Manufacturing  Company.  Millville.  New  Jersey. 

LEWIS,  HOWARD  W.,  Banker,  1928  Spruce  Street,  Philadelphia,  Pennsylvania. 

LEWIS,  JOHN  F.,  Lawyer,  108  South  4th  Street.  Philadelphia,  Pennsylvania. 

LEWIS,  NATHAN  E.,  Mechanical  Engineer,  85  Liberty  Street.  New  York  City.  New  York. 

LEWIS^  PAUL  A.,  Physician.  Director  of  Laboratory.  The  Henry  Phipps  Institute,  7th  and 
Lombard  Streets.  Philadelphia.  Pennsylvania. 

LEWIS,  ROBERT  B.,  Mechanical  Engineer.  Tinius  Olsen  Testing  Machine  Company,  and 
for  mail,  461  x  Wayne  Avenue.  Philadelphia,  Pennsylvania. 

LEWIS,  WILFRED,  Mechanical  Engineer.  President.  The  Tabor  Manufacturing  Company 
1 8th  and  Hamilton  Streets.  Philadelphia.  Pennsylvania. 

LICHTENBERG,  CHESTER,  Electrical  Engineer,  140  Glenwood  Boulevard.  Schenectady, 
New  York. 

LIEB,  JOHN  W.  JR.,  Vice  President.  The  New  York  Edison  Company,  xsth  Street  and  Irving 
Place.  New  York  City.  New  York. 

LIEBER,  HUGO,  Chemist.  President,  H.  Lieber  and  Company.   120  Broadway,  New  York 

City.  New  York. 
LIGHTFOOT,  THOMAS  M.,  Retired  Educator.  Chesham.  New  Hampshire. 

LIHME,  I.  P.,  Chemical  Engineer.  The  Grasselli  Chemical  Company,  Cleveland,  Ohio. 

LILLIE.  LEWIS,  3rd  Vice  President,  The  United  Gas  Improvement  Company,  Broad  and 
Arch  Streets,  Philadelphia.  Pennsylvania. 

LILLIE,  S.  MORRIS,  President.  The  Sugar  Apparatus  Manufacturing  Company,  Wilming- 
ton. Delaware,  and  for  mail,  4804  Springneld  Avenue,  Philadelphia.  Pennsylvania. 

LINCOLN,  P.  M.,  Electrical  Engineer.  Railway  and  Lighting  Department.  Westinghoose 
Electric  and  Manufacturing  Company,  East  Pittsburgh.  Pennsylvania. 

UNDBNTHAL,  GUSTAV,  Consulting  Engineer.  68  WillUm  Street,  New  York  City.  New  York. 

LINDNER.  JOHN,  President,  Lindner  Shoe  Company,  and  for  mail.  Forest  Hills.  Carlisle, 
Pennsylvania. 

LINDSTROM,  CHARLES  A.,  Assistant  to  President.  Pressed  Steel  Car  Company,  Room  1909. 
Farmers  Bank  Building.  Pittsburgh.  Pennsylvania. 

LIPPINCOTT,  J.  BERTRAM,  Publisher,  227  South  6th  Street.  Philadelphia.  Pennsylvania. 

LIPPINCOTT,  JOSEPH  WHARTON,  Publisher,  227  South  6th  Street.  Philadelphia,  Penn- 
sylvania. 

LIPPINCOTT,  ROBERT  C,  Wholesale  Lumber  Dealer.  537  I^and  Title  Building.  Philadelphia, 
Pennsylvania. 

LITTLE.  ARTHUR  D.,  President.  Arthur  D.  Little.  Incorporated.  93  Broad  Street.  Boston. 
Massachusetts. 
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UTTLBT ON.  WILLIAM  RICHARD,  Salesman.  Keystone  Coal  Company,  zox?  Commercial 
Trust  Building,  Philadelphia.  Pennsylvania. 

LIVSRSID6B,  HORACE  P.,  PhiUdelphia  Electric  Company,  xooo  Chestnut  Street,  Philadel- 
phia, Pennsylvania. 

IXBWELLTN,  W.  H.,  Druggist,  isi8  Chestnut  Street.  Philadelphia,  Pennsylvania. 

LLOTD,  E.  W.,  General  Contract  Agent,  Commonwealth  Edison  Company,  Edison  Building, 
Chicago.  Illinois. 

LLOTD,  HERBERT,  President.  Electric  Storage  Battery  Company,  Philadelphia.  Pennsylvania. 

LLOYD,  JOHN  URI,  Manufacturing  Pharmacist  and  Chemist,  in  care  of  The  Lloyd  Library, 
309  West  Court  Street,  Cincinnati.  Ohio. 

LLOYD,  MORTON  G.,  Editor,  608  South  Dearborn  Street,  Chicago.  Illinois. 

LOBBEN,  PEDER.  Mechanical  Engineer.  Skobdo,  Pr.  Kraakstad,  Norway. 

LODGE,  ROLLA  M.,  Engineer  and  Electrician.  1x49  Venango  Street,  Philadelphia.  Pennsyl- 
vania. 

LOITERGAN,  J.  E.,  Brass  Manufacturer,  21  x  Race  Street,  Philadelphia.  Pennsylvania. 

LONGSTRETH,  CHARLES,  President,  The  United  States  Metallic  Packing  Company.  429 
North  X3th  Street.  Philadelphia,  Pennsylvania. 

LONGSTRETH,  EDWARD  T.,  Manufacturer,  6805  North  nth  Street.  Oak  Lane.  Philadel- 
phia. Pennsylvania. 

LOSS»  HENRIK  VON  Z.,  Consulting  Engineer,  zoox  North  Amencan  Building.  Philadelphia, 
Pennsylvania. 

LOVEJOY,  J,  R.,  Vice  President.  General  Electric  Company,  Schenectady,  New  York. 

LOVBKIN,  LUTHER  D.,  Chief  Engineer.  New  York  Shipbuilding  Company,  Camden,  New 
Jersey,  and  for  mail,  Overbrook,  Philadelphia,  Pennsylvania. 

LOYD,  SARAH  A.  C,  1206  Filbert  Street,  Philadelphia.  Pennsylvania. 

LUCAS,  A.  P.,  Mining  Engineer,  2300  Wyoming  Ave.,  Washington,  D.  C. 

LUCKB,  CHARLES  EDWARD,  Professor  of  Mechanical  Engineering.  Columbia  University. 
New  York  City.  New  York. 

LUMy  D.  W.,  Special  Engineer,  Valuation  Department.  Southern  Railway  Company.  1024 

Munsey  Building.  Washington.  D.  C. 
LUPTON,  EDWARD,  Manufacturer  of  Sheet  Metal,  Allegheny  Avenue  and  Tulip  Street 

Philadelphia,  Pennsylvania. 

LUYTIES,  OTTO,  546  Fifth  Avenue,  New  York  City,  New  York. 

LYMAN,  BENJAMIN  SMITH,  Mining  Engineer.  708  Locust  Street,  Philadelphia,  Pennsyl- 
vania. 

LYMAN,  JAMES,  Consulting  Engineer,  Member  of  Firm,  Sargent  &  Lundy,  14x2  Edison 
Building,  Chicago,  Illinois. 

LYNCH,  JOHN  COOPER,  General  Superintendent  of  Traffic.  The  Bell  Telephone  Company 
of  Pennsylvania,  X631  Arch  Street,  Philadelphia.  Pennsylvania, 

McAllister,  JOHN  p.,  Gibbsboro,  New  Jersey. 

McBRIDB,  THOMAS  C,  Sales  Manager,  Worthington  Pump  and  Machinery  Corporation, 
1 5 16  North  American  Building,  Philadelphia,  Pennsylvania. 

McCaffrey,  EDWARD  v..  File  Manufacturer,  sth  and  Berks  Streets,  Philadelphia,  Penn- 
sylvania. 

McCaffrey,  HUGH,  Manufacturer,  1711  North  4th  Street,  Philadelphia,  Pennsylvania. 

McCAHAN,  W.  J.,  Sugar  Refiner,  Front  and  Chestnut  Streets.  Philadelphia,  Pennsylvania. 

McCALL»  GEORGE,  Engineer,  xxo6  Spruce  Street,  Philadelphia.  Pennsylvania. 

McCALL,  JOSEPH  B.,  President,  The  Philadelphia  Electric  Company.  1000  Chestnut  Street, 
Philadelphia.  Pennsylvania. 

McCOLLOM,  THOMAS  C,  Civil  Engineer.  U.  S.  Navy,  Retired.  4606  Springfield  Avenue, 
Philadelphia,  Pennsylvania. 

McCONNBLL,  FRANKLIN  P.,  xoo  South  4th  Street,  Darby,  Pennsylvania. 
McCONNBLL,  JACOB  Y.,  Mechanical  Engineer,  xoo  South  4th  Street,  Darby.  Pennsylvania. 

McCORMACK,  H.,  Professor  of  Chemical  Engineering,  Armour  Institute  of  Technology, 
Chicago.  Illinois. 

McCOY,  JOHN  F.,  Mechanical  Engineer,  Midvale  Steel  Company.  Philadelphia.  Pennsylvania. 

McDonald,  hunter,  chief  Engineer.  N.  C.  &  St.  L.  Ry.  Co.,  1x2  Tenth  Avenue.  North, 
Naahville.  Tennessee. 

McFADDEN,  GEORGE  H.,  Merchant,  x8th  and  Spruce  Streets,  Philadelphia.  Pennsylvania. 

McGOWAN,  J.,  JR.,  Chief  Chemist,  Joseph  Campbell  Company,  and  for  mail.  P.  O.  Box  287, 
Camden,  New  Jersey. 

McILVAIN»  J.  GIBSON,  Lumber  Merchant.  East  Downingtown.  Pennsylvania. 

McILVAINE,  A.  ROBINSON,   Drug  Importer  and    Manufacturer,    xsoo   Hamilton  Street, 
Philadelphia.  Pennsylvania. 

McKAIG»  W.  WALLACE,  Mechanical  Engineer,  Cumberland.  Maryland. 

McKEE,  GEORGE  M.,  Manufacturer,  20  St.  James  Street,  Quebec,  P.  Q.,  Canada. 
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McKBB,  LLBWBLTK  T..  Coal  Shipper,  547  Pelhazn  Road.  Mt.  Airy.  Philadelphia,  Pennsrl- 
vania. 

McKIRNBT.  R.  C,  Manager,  Niles-Bement-Pond  Company,  xxi  Broadway,  New  York  City> 
New  York. 

MctBAN,  WILLIAM  L.,  Publisher.  The  Evening  Bulletin.  207   Bulletin  BuUding.  PhfladeU 
phia,  Pennsylvania. 

McMBEKIN,  CHARLBS  W..  Superintendent  of  Surface.  Goldfield  Consolidated  Mines  Com- 
pany, Goldfield.  Nevada,  and  for  mail,  1270  Pine  Street.  San  Francisco,  California. 

McMILLIN,  BMBRSON,  Banker,  Parmer,  Engineer.  '*  Darlington, "  Wahwah,  New  Jersey. 
McNICHOL,  JAMBS  P.,  Contractor,  aaa  North  XQth  Street,  Philadelphia,  Pennsylvania. 
McVEY,  JOHN  JOSEPH,  Publisher  and  Bookseller.  1229  Arch  Street,  Philadelphia.  Penn- 
sylvania. 

MACBETH,  NORMAN,  Illuminating  Engineer,  275  West  7xst  Street,  New  York  City.  New 
York. 

MACKENZIE,  K.  6..  Consulting  Chemist.  The  Texas  Company.  17  Battery  Place.  New  York 
City.  New  York. 

MACLEAN,  GEORGE,  President,  Ives  Inventions.  Candler  Building.  New  York  City,  New 

York. 
MACLEAN,  MALCOM  R.,  American  Steel  Foundries  Company,  Pittsburgh,  Pennsylvania. 
MACVEAGH,  WATNE,  Bryn  Mawr.  Pennsylvania. 

MADEIRA,  PERCY  C,  Coal  Operator,  North  American  Building.  Philadelphia,  Pennaylvania. 
MAILLOUX,  C.  O.,  Consulting  Engineer,  322  West  82nd  Street,  New  York  City,  New  York. 

MAINES,  EUGENE  L.,  Chief  Chemist  and  Superintendent.  R.  J.  Strasenburgh  Company. 
799  Putnam  Avenue,  Brooklyn.  New  York. 

MAITLAND,  HAROLD,  Oil  Chemist.  Sun  Company.  Marcus  Hook,  Pennsylvania. 

MALLINCBIRODT,  E.,  JR.,  Manufacturing  Chemist,  Mallinckrodt  Chemical  Works.  St.  Louis, 
Missouri. 

MANNING,  CHARLES  HENRY,  Chief  Engineer.  U.  S.  Navy.  Retired,  1838  Ehn  Street.  Man- 
chester, New  Hampshire. 

MANWARING,  ALBERT  H.,  Electrical  Engineer.  The  Philadelphia  Electric  Company,  xooo 
Chestnut  Street,  Philadelphia.  Pennsylvania. 

MARKLE,  A.,  Mine  Operator,  Hazleton,  Pennsylvania. 

MAREXE,  JOHN,  Mechanical  Engineer  and  Coal  Operator.  Jeddo.  Pennsylvania. 

MAROT,  RUSHTON,  Paint  Manufacturer.  212-16  Race  Street.  Philadelphia.  Pennsylvania- 

MARSDEN,  MARK  W.,  Inventor,  Logan  Station.  Philadelphia.  Pennsylvania. 

MARSHALL,  THOMAS  H.,  Carpenter  and  Builder,  4x3  Locust  Street.  Philadelphia.  Penn- 
sylvania. 

MARSHALL,  W.  H.,  Comptroller,  The  United  Gas  Improvement  Comi>any.  X401  Arch  Street. 


I 


Philadelphia.  Pennsylvania. 

MARTIN,  T.  COMMERFORD,  Secretary.  National  Electric  Light  Association,  29  West  39th 

Street.  New  York  City,  New  York. 
MASLAND,  CHARLES  WM.,  Manufacturer,  3240  Amber  Street.  Philadelphia.  Pennsylvania. 

MASON,  CHARLES  THOMAS,  Engineer,  President,  Sumter  Electrical  Company.  Sumter. 
South  Carolina. 

MASON,  SIDNEY,  President.  Welsbach  Company.  Gloucester  City.  New  Jersey. 

MASON,  W.  P.,  Professor  of  Chemistry.  Rensselaer  Poh'technic  Institute,  Troy,  New  York. 

MASTERS,  FRANK  M.,  Chief  Inspector.  Modjeski  and  Angier.  9  North  Front  Street.  Harris- 
burg.  Pennsylvania. 

MATTHEWS,  W.  G.,  Retired.  P.  O.  Box  X492,  Jacksonville.  Florida. 

MAURY,  AUSTIN  G.,  Oil  Dealer.  N.  E.  Cor.  3rd  and  Wakiut  Streets,  Philadelphia,  Penn- 
sylvania. 

MAYER.  NELSON  B.,  Merchant.  Hotel  Marie  Antoinette.  Broadway  and  67th  Street,  New 
York  City.  New  York. 

MBASEY,  WILLIAM  MAUL,  Attorney,  X328  Chestnut  Street,  Philadelphia,  Pennsylvania. 

MEEKER,  G.  H.,  Professor  of  Chemistry,  Medico-Chirurgical  College,  Philadelphia,  Penn 

sylvania. 
MEIRS,  RICHARD  WALN,  Retired,  X524  Chestnut  Street,  Philadelphia.  Pennsylvania. 

MELLOR,  ALFRED,  Manufacturing  Chemist,  XS2  West  Wakiut  Lane,  Germantown,  Phila- 
delphia. Pennsylvania. 

MELLOR,  NORMAN,  Manufacturer.  Wayne  Junction,  Philadelphia.  Pennsylvania. 
MBLLUISH,  JAMES  G.,  Civil  Engineer.  222  Unity  Building.  Bloomington.  Illinois. 
MELODY,  MICHAEL,  Bailey  Building.  Philadelphia.  Pennsylvania. 
MBNDBNHALL.  T.  C,  Retired.  Emeritus  Professor  of  Physics.  Ohio  State  University,  and 

for  mail,  Ravenna.  Ohio. 
MERRICK,  JAMES  HARTLEY,  Roxborough.  Philadelphia.  Pennsylvania. 
MERRICK,  J.  v.,  Roxborough.  Philadelphia.  Pennsylvania. 
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ICBRRIMAN,  THADDBUS.  Department  Bncineer.  Board  of  Water  Supply.  City  of  New  York, 

Municipal  Building,  New  York  City,  New  York. 

MBRRrrr,  jambs  S.,  Mechanical  Engineer.  Abington,  Pennaylyania. 

MBRSHON,  RALPH  D..  Consulting  Engineer.  80  Maiden  Lane.  New  York  City.  New  York. 

MBRZ,  CHARLBS  H.,  Consulting  Engineer.  33  Victoria  Street.  London.  S.  W..  England. 

MBRZ,  BUGBNB,  Manufacturer.  The  Heller  and  Mers  Company,  Hamburg  Place.  Newark. 
New  Jersey. 

MBSSNBR.  CHARLBS  W.,  Electrical  Contractor.  3704  North  Broad  Street.  Philadelphia. 
Pennsylvania. 

MBTZ,  HBBMAN  A.,  Manufacturer  and  Imx>orter  of  Chemicals  and  Dyestuffs.  xaa  Hudson 
Street.  New  York  City.  New  York. 

MIDDLBTON,  ALBERT  C  149  Bast  Main  Street.  Moorestown.  New  Jersey. 

MH.BS,  J.  WALTER.  Electrical  Engineer.  Irwin.  Pennsylvania. 

MXLLARf  ROGER  A.«  Division  Manager.  Westinghouse  Electric  and  Manufacturing  Company. 
Widener  Building.  Philadelphia,  and  for  mail.  Bala  Avenue  and  Pembroke  Road, 
Cynwyd.  Pennsylvania. 

MILLER,  ADOLPH  W.,  Wholesale  Drugs.  400  North  3rd  Street.  Philadelphia.  Pennsylvania. 

Mn.LBR,  ANGUS  K.,  Assistant  Electrical  Engineer.  Brooklyn  Rapid  Transit  Company.  8s 
Clinton  Street.  Brooklyn.  New  York. 

MILLER,  CASPAR  W.,  Physician,  Wallingford.  Pennsylvania. 

MILLER,  FRANK  P.,  Prank  P.  Miller  Paper  Company.  East  Downingtown.  Pennsylvania. 

MltXBR,  FRED.  J.,  32?  Broadway.  New  York  City.  New  York. 

MILLER,  GUYON,  President.  Downingtown  Manufacturing  Company.  Downingtown.  Penn« 
sylvania. 

MIF.T.RB.  MARSHALL,  Chemical  Engineer.  9x1  North  8th  Street.  Philadelphia.  Pennsylvania. 

MILLER,  SIMON,  Textile  Manufacturer.  901  North  x6th  Street,  Philadelphia.  Pennsylvania. 

fiflLLER,  W.  LAS^  Professor  of  Physical  Chemistry,  University  of  Toronto,  and  for  mail. 
50  St.  Alban  Street.  Toronto.  Canada. 

MILLS,  GEORGE  M.,  President,  Thomas  Mills  and  Brothers,  Incorporated,  X30X  North 
8th  Street,  Philadelphia,  Pennsylvania. 

MILNE,  DAVID,  Manufacturer,  School  House  Lane,  Germantown,  Philadelphia,  Pennsylvania. 

MILNBR,  B.  B.,  Engineer  of  Motive  Power.  New  York  Central  Railroad  Company.  Room 
1939  Grand  Central  Texminal.  New  York  City.  New  York. 

MINBR,  HARLAN  S..  Chief  Chemist.  Welsbach  Light  Company.  Gloucester.  New  Jersey. 

MISSIMER,  GEORGE,  JR.,  Parmer,  West  Port.  Royal  Avenue.  Roxborough,  Philadelphia 
Pennsylvania. 

MITCHELL,  HENRY  F.,  Glased  Kid  Manufacturer.  36th  and  Reed  Streets,  Philadelphia, 
Pennsylvania. 

MITTEN,  T.  E.,  Chairman  of  Executive  Committee,  Philadelphia  Rapid  Transit  Company. 
12x6  BellefUe-Stratford  Hotel.  Philadelphia.  Pennsylvania. 

MIXER,  CHARLES  A.,  Engineer.  Rumford  Palls  Power  Company.  Rumford.  Maine. 

MODJBSXI,  RALPH,  Consulting  Civil  Engineer,  aao  South  Michigan  Avenue.  Chicago.  Illinois. 

MOORE,  ALFRED,  Attorney-at-Law.  6x8  North  American  Building.  Philadelphia.  Pennsyl- 
vania. 

MOORE,  HORACE  B.,  Superintendent.  6429  Jefferson  Street.  Germantown,  Philadelphia. 
Pennsylvania. 

MOORE,  WILLIAM  B.,  Vice  President  and  General  Manager,  West  Penn  Traction  Com- 
pany. Room  70s  Union  Bank  Building.  Pittsburgh,  Pennsylvania. 

MOORE,  WALTBR  T.,  Foreign  Freight  Agent.  308  Bourse  Building,  Philadelphia.  Pennsyl- 
vania. 

MORAN,  ROBERT,  Retired.  Rosario.  San  Juan  County,  Washington. 

MORGAN,  MARSHALL  S.,  Street  Railways.  The  U.  G.  I.  Building.  Broad  and  Arch  Streets. 
Philadelphia.  Pennsylvania. 

MORGAN,  RANDAL,  Vice  President,  The  United  Gas  Improvement  Company.  Broad  and 
Arch  Streets.  Philadelphia.  Pennsylvania. 

MORLET;  EDWARD  WILLIAMS,  Emeritus  Professor  of  Chemistry.  Western  Reserve 
University,  and  for  mail.  West  Hartford.  Connecticut. 

MORRELL,  EDWARD,  Attomey-at-Law.  Morris  Building.  Philadelphia.  Pennsylvania. 

MORRIS,  EFFINGHAM  B.,  Girard  Trust  Company.  Philadelphia.  Pennsylvania. 

MORWITZ,  JOSEPH,  The  Gladstone,  xxth  and  Pine  Streets.  Philadelphia,  Pennsylvania. 

MOWLDS,  THOMAS  D.,  Lawyer,  xoox  Chestnut  Street.  Philadelphia.  Pennsylvania. 

MOYER,  J.  A.,  Director.  Massachusetts  Board  of  Education.  State  House.  Boston.  Massa- 
chusetts. 

MULLER,  EDWARD  ALBERT,  Vice  President  and  Secretary.  The  King  Machine  Tool  Com- 
I>any.  and  for  mail.  839  Mitchell  Avenue,  Avondale,  Cincinnati.  Ohio. 

MUNROE,  CHARLBS  W.,  Captain  and  Bngineer-in-Chief,  United  States  Coast  Guard. 
Retired,  P.  O.  Box  634.  Ardmore.  Pennsylvania. 
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MURDOCK,  JOSEPH  B.,  Rear  Admiral.  U.  S.  N..  Retired.  Danbory.  New  Hampshire. 

MURPHY,  PBTBR  H.,  Manufacturer.  733  Prick  Building.  Pittsburgh.  PennsylTania. 

BfURRAT,  B.  L.,  Chemist,  Merck  and  Company.  Rahway,  New  Jersey. 

MURRAY,  J.  P.,  Assistant  to  Chief  Engineer.  Pennsylvania  Railroad  Company,  607  Broad 
Street  Station,  Philadelphia,  Pennsylyania. 

MURRAY,  THOMAS  B^  Consulting  Electrical  Engineer.  124  East  xsth  Street.   New  York 
City,  New  York. 

MURRAY,  WHXIAM  S.,  Consulting  Engineer.  McHenry  and  Murray.  139  Church  Street. 
New  Haven,  Connecticut. 

NEBDLBS,  A.  C,  General   Manager.   Norfolk  and  Western  Railway  Company.  Roanoke. 
Virginia. 

NBn.BR.  SAMUEL  G.,  Consulting  Electrical  and  Mechanical  Engineer,  Manhattan  Building, 
Cnicago,  Illinois. 

NBLL,  PHn.IP,  S.  S.  White  Dental  Manufacturing  Company,  and  for  mail,  36x9  North  Mar« 
shall  Street.  Philadelphia.  Pennsylvania. 

NBTHBRY,  JOHN  B.,  Retired.  3 33 J  North  Broad  Street,  Philadelphia,  Pennsylvania. 

NBWBOLD,  CLEMENT  B.,  Banker.  S"  Chestnut  Street.  Philadelphia.  Pennsylvania. 

NEWBURY,  F.  D.,  Electrical  Engineer,  Westinghouse  Electric  and  Manufacturing  Company. 
East  Pittsburgh,  Pennsylvania. 

NBWHALL,  GEORGE  M.,  Designer  and  Engineering  Expert,  Commercial  Trust  Building 
Philadelphia.  Pennsylvania. 

NICE,  EUGENE  E.,  Manufacturer.  272  South  2nd  Street.  Philadelphia,  Pennsylvania. 

NICHOLS,  CARROLL  B.,  Asssistant  Secretary.  Westmoreland  Coal  Company.  224  South 
3rd  Street.  Philadelphia.  Pennsylvania. 

NICHOLS,  WM.  H.,  Chairman  of  Board  of  Directors.  General  Chemical  Company.  25  Broad 
Street..  New  York  City,  New  York. 

NORMAN,  BRADFORD,  Parmer.  Newport.  Rhode  Island. 

NORMAN,  REGINALD,  Farmer.  Melville  P.  0.,  Newport.  Rhode  Island. 

NORRIS,  CHARLBS,  Aldine  Hotel.  Philadelphia.  Pennsylvania. 

NORRIS,  GEORGE  L..  Tool  Expert,  222  West  2od  Street.  Wilmington.  Delaware. 

NORRIS,  ISAAC,  Doctor  of  Medidne,  Bryn  Mawr,  Pennsylvania. 

NORTH,  R.  H.,  North  Brothers  Manufacturing  Company.  Lehigh  Avenue  and  American 
Street.  Philadelphia.  Pennsylvania. 

NORTHRUP,  EDWIN  FITCH,  Kesearrh  Physicist.  Palmer  Physical  Laboratory.  Princeton. 

New  Jersey. 
NORWOOD,  GUY  E.,  Assistant  Seczetary,  The  B.  F.  Goodrich  Company.  Akron.  Ohio. 

NO  WELL,  JOHN  C,  General  Manager,  The  Pacific  Telephone  and  Telegraph  Company. 
210  Post  Street,  San  Francisco.  California. 

OATLEY,  HENRY  B.,  Chief  Engineer.  Locomotive  Superheater  Company,  30  Church  Street, 
New  York  City,  New  York.  ' 

OBERLY,  ALBERT  D.,  Civil  Engineer.  Scottdale,  Pennsylvania. 

OLSEN,  THORSTEN  Y.,  Vice  President  and  Treasurer.  Tinius  Olsen  Testing  Machine  Com- 
pany, 500  North  X2th  Street.  Philadelphia.  Pennsylvania. 

OLSEN,  TINIUS,  Mechanical  Engineer.  The  Gladstone  Apartments,  xxth  and  Pine  Streets. 
Philadelphia.  Pennsylvania. 

ORR,  R.  S.,  General  Manager,  Duquesne  Light  Company,  Pittsburgh.  Pennsylvania. 

ORROK,  GEORGE  A.,  Consulting  Engineer.  17  Battery  Place,  New  York  City.  New  York, 
and  for  mail.  R.  P.  D.  No.  2.  Willimantic.  Connecticut. 

ORUM,  MORRIS  L.,  Manufacturer  of  Wood  Working  Machinery.  1320  North  19th  Street. 
Philadelphia.  Pennsylvania. 

OSBORNE,  L.  A..  Vice  President,  Westinghouse  Electric  and  Manufacturing  Company.  165 
Broadway.  New  York  City,  New  York. 

OTIS,  SPBNCER,  Manufacturer,  Railway  Exchange  Building.  Chicago,  Illinois. 

OTT,  G.  F.,  President.  George  P.  Ott  Company,  213  Buttonwood  Street,  Philadelphia.  Penn- 
sylvania. 

OUTERBRIDGB,  ALBXANDBR  B.,  JR.,  Metallurgist.  1600  Hamilton  Street,  Philadelphia. 
Pennsylvania. 

OWEN,  BARTRAM  ASHMBAD,  Civil  Engineer.  4x1  Pine  Street.  Philadelphia.  Pennsylvania. 

PALMER,  T.  CHALKLBY,  Manufacturing  Chemist.  American  Dyewood  Company,  Chester. 
Pennsylvania. 

PALMER,  WALTER,  Engineer.  American  Dyewood  Company,  and  for  mail,  zao  Bast  a3rd 
Street,  Chester,  Pennsylvania. 

PARDEE,  CALVIN,  Coal  Operator.  447  Drezel  Building,  Philadelphia,  Pennsylvania. 

PARISH,  LB  GRAND,  President,  American  Arch  Company,  30  Church  Street,  New  York  City, 
New  York. 

PARKER,  JOHN  C^  General  Manager.  Parker  Boiler  Company,  xoo6  Pennsylvania  Building. 
Philadelphia,  Pennsylvania. 
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PARR,  S.  W.,  Professor  of  Applied  Chemutry.  No.  X07  ChemistrylBuiMing.  fUrbana.  Illinois. 

PARSONS,  GBORGB  WBLLMAK,  Consulting  Engineer,  Pennsylvania  (Steel  Company,  and 
for  mail,  4th  and  Spruce  Streets,  Steelton.  Pennsylvania. 

PATTBRSON.  FRANCIS  D.,  Physician.  Chief  of  Division  of  Industrial  Hygiene  and  Engineer- 
ing. Department  of  Labor  and  Industry,  Harrisburg,  Pennsylvania,  and  for  mail,  3500 
Gray's  Ferry  Road,  Philadelphia.  Pennsylvania. 

PATTERSON,  J.  EDWARD,  Secretary,  A.  H.  Thomas  Company.  230  South  7th  Street.  Phila- 
delphia, Pennsylvania. 

PATTERSON.  WISTAR  E..  The  Electric  Storage  Battery  Company,  xgth  Street  and  Alle- 
gheny Avenue,  Philadelphia,  Pennsylvania. 

PATTON,  WILLIAM  A.,  Assistant  to  President,  Pennsylvania  Railroad  Company.  Broad 

Street  Station,  Philadelphia,  Pennsylvania. 
PAUL,  HENRT  N.,  JR.,  Lawyer.  18x5  Land  Title  Building,  Philadelphia.  Pennsylvania. 
PAUL,  LAWRENCE  T.,  Consulting  Engineer.  Villa  Nova.  Pennsylvania. 

PEACOCK,  S.,  Manufacturer.   Chemists*  Supplies,  S9xx  Washington  Avenue,  Philadelphia. 

Pennsylvania. 
PEARSON,  FREDERICK  J.,   Technical   Engineer,  3741    West  63rd  Place,   Lawn   Station, 

Chicago.  Illinois. 

PEARSON,  JOSHUA  A.,  Purchasing  Agent.  The  United  Gas  Improvement  Company.  X401 
Arch  Street.  Philadelphia,  Pennsylvania. 

PEMBBRTON,  HENRT  RAWLB,  1008  Clinton  Street.  Philadelphia,  Pennsylvania. 

PBNNIB,  JOHN  C,  Lawyer,  35  Nassau  Street.  New  York  City.  New  York. 

PENNOCK,  B.  B.,  Merchant.  403  Bourse  Building.  Philadelphia,  Pennsylvania. 

PENNOCK,  GEORGE  L.,  Florist,  X65  West  Essex  Avenue,  Lansdowne,  Pennsylvania. 

PENNOCK,  JOHN  D^  Chemist  and  General  Manager.  The  Solvay  Process  Company,  and 
for  mail,  200a  West  Genesee  Street.  Syracuse,  New  York. 

PENROSE,  CHARLES,  Electrical  Engineer,  xooo  Chestnut  Street,  Philadelphia.  Pennsylvania. 

PENROSE,  R.  A.  F.,  JR.,  Geologist.  460  Bullitt  Building,  Philadelphia,  Pennsylvania. 

PEPPER,  DAVID,  Engineer,  Commonwealth  Building,  Philadelphia,  Pennsylvania. 

PEROT,  T.  MORRIS,  JR.,  Malt  Manufacturer,  808  Lafayette  Building.  Philadelphia.  Penn- 
sylvania. 

PERROT,  EMILB  G.,  Architect  and  Engineer,  N.  W.  Cor.  X7th  and  Arch  Streets,  Philadel- 
phia. Pennsylvania. 

PERRT,  ROBERT  SWAIN,  President,  Franklin  H.  Kalbfleisch  Company,  31  Union  Square* 
West,  New  York  City,  New  York. 

PHILLBR,  GEORGE,  axx?  Spruce  Street.  Philadelphia.  Pennsylvania 

PICOLET,  LUCIEN  B.,  Consulting  Engineer.  P.  O.  Box  4,  Bala.  Pennsylvania. 

PIERCE,  G.  A.,  Electrical  Engineer.  Wro.  Cramp  ft  Sons  Ship  and  Engine  Building  Company, 
Beach  and  Ball  Streets.  Philadelphia.  Pennsylvania. 

PITMAN,  JOHN,  Brigadier  General  U.  S.  A.,  Retired.  167  Berkeley  Avenue,  Orange,  New 
Jersey. 

PLACK  W.  L.,  Architect  and  Structural  Engineer,  xao8  Chestnut  Street.  Philadelphia,  Penn- 
sylvania. 

POPE,  RALPH  WAINWRIGHT,  Honorary  Secretary.  American  Institute  of  Electrical 
Engineers,  and  for  mail.  570  Cherry  Street,  Elizabeth,  New  Jersey. 

PORTER,  J.  BENTON,  Electrical  Engineer.  General  Electric  Company.  Witherspoon  Build- 
ing, Philadelphia,  Pennsylvania. 

POSTLBTHWAITB,  C.  E.,  General  Sales  Manager,  Pressed  Steel  Car  Company,  24  Broad 
Street,  New  York  City,  New  York. 

POTTS,  WILLIAM  M.,  Civil  Engineer.  Wyebrooke,  Chester  County.  Pennsylvania. 

PRENDERGAST,  A.  P.,  Superintendent  of  Machinery,  Texas  and  Pacific  Railway  Company. 
Marshall,  Texas.  ' 

PRICE,  MAX  CHARLES,  Architect.  Atlantic  Highlands,  New  Jersey. 

PRICE,  MORTON  MOORE,  Sales  Agent.  The  Babcock  and  Wilcox  Company,  loio  North 
American  Building,  Philadelphia,  Pennsylvania. 

PURCELL,  JOHN,  Assistant  to  Vice  President,  Atchison.  Topeka  and  Santa  F6  Railway 
Company,  80  East  Jackson  Boulevard,  Chicago.  Illinois. 

QUATLE,  R.,  General  Superintendent  of  Motive  Power  and  Car  Departments.  Chicago  and 
Northwestern  Railway  Company,  Station  E,  Chicago,  Illinois. 

QUIMBY,  HENRY  H.,  Consulting  Structural  Engineer,  30ao  Giiard  Avenue.  Philadelphia, 
Pennsylvania. 

RADFORD,  ROBERT,  Manufacturer.  1x03  Morris  Building,  Philadelphia,  Pennsylvania. 

RAB,  JOHN,  Chief  Draughtsman,  The  Tabor  Manufacturing  Company,  and  for  mail.  4945 
Larchwood  Avenue,  Philadelphia,  Pennsylvania. 

RAMBORGER,  WILLIAM  K.,  Secretary  and  Treasurer,  Western  Saving  Fund,  and  for 
mail,  Z3X5  Arch  Street,  Philadelphia,  Pennsylvania. 

RAMSDBN,  JOHN  T.,  Mechanical  Engineer,  19x1  North  17th  Street.  Philadelphia,  Penn- 
sylvania. 
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RAMSBY,  GBORGB  W.,  Patent  Attorney,  700  xotb  Street.  Washington.  D.  C. 

RANDOLPH,  ISHAM,  Consnltms  Ciyil  Engineer.  1827  Continental  and  Commercial  National 
Bank  JBuilding,  Chicago,  Illinois. 

RAPP,  ISAIAH  MARCH,  Professor  of  Physics,  3^1  West,  Symmes  Street.  Norman.  Oklahoma. 

RAU,  ALBBRT  G.,  Dean  and  Professor  of  Mathematics,  Moravian  College,  and  for  mail,  63 
East  Broad  Street.  Bethlehem,  Pennsylvania. 

RAUTBNSTRAT7CH,  WALTBR,  Professor  of  Mechanical  Engineering,  Columbia  University. 
New  York  City.  New  York. 

RAYMOND,  WARD,  Mechanical  Engineer.  908  Paxinosa  Avenue.  Easton,  Pennsylvania. 

RBA,  SAMUBL,  President.  Pennsylvania  Railroad  Company.  Broad  Street  Station.  Philadel- 
phia, Pennsylvania. 

READ,  WILLIAM  F.,  Manufacturer.  209  Chestnut  Street,  Philadelphia,  Pennsylvania. 

RBBER,  SAMUEL,  Lieutenant  Colonel,  Signal  Corps,  U.  8.  A..  War  Department.  Washing- 
ton. D.  C. 

RBBMANN,  GODFREY  R.,  Vice  President,  Otis  Elevator  Company.  12th  and  Sansom  Streets. 
Philadelphia,  Pennsylvania. 

RBDFIELD,  ROBERT  S.,  Wayne.  Delaware  County.  Pennsylvania. 

REESE,  CHARLES  L.,  Chemical  Engineer.  duPont  Building,  Wilmington,  Delaware. 

REICHARDT,  HENRY,  Retired.  3581  Queen  Lane.  Philadelphia.  Pennsylvania. 

REMINGTON,  JOSEPH  P.,  Author,  1832  Pine  Street.  Philadelphia.  Pennsylvania. 

RENO,  JESSE  W.,  Engineer,  684  St.  Nicholas  Avenue,  New  York  City.  New  York. 

REYNOLDS.  E.  L.,  The  Electric  Storage  Battery  Company,  zgth  Street  and  Allegheny  Avenue, 
Philadelphia.  Pennsylvania. 

RICE,  CHARLES  D.,  Superintendent,  Underwood   Typewriter  Company,  58 z  Capitol  Ave- 
nue, Hartford.  Connecticut. 

RICE,  E.  W.,  JR.,  President,  General  Electric  Company,  Schenectady.  New  York. 

RICE,  ISAAC  L.,  President.  Electric  Boat  Company,  zz  Pine  Street,  New  York  City.  New  York. 

RICHARDS,  EDGAR,  Retired  Chemist,  60  Ayrault  Street,  Newport,  Rhode  Island. 

RICHARDS,  JOHN,  Sausalito.  California. 

RICHARDS,  JOSEPH  W.,  Professor  of  Metallurgy,  Lehigh  University.  South   Bethlehem. 
Pennsylvania. 

RICHMOND,  WILLIAM  HENRY,  Retired  Coal  Operator,  Richmond  Hill.  Scranton.  Penn- 
sylvania. 

RICKETTS,  L.  D.,  Mining  Engineer.  Warren.  Arisona. 

RIDDELL,  JOHN,  Mechanical  Superintendent.  General  Electric  Company,  and  for  mail, 
ZZ38  Duane  Avenue,  Schenectady.  New  York. 

RIDER,  GEORGE  S.,  Consulting  Engineer.  Century  Building.  Cleveland.  Ohio. 

RIDGWAY,  ROBERT,  Engineer  of  Subway  Construction,  Public  Service  Commission  for  the 
First  District,  Z20  Broadway.  New  York  City,  New  York. 

RIDGWAY,  WILLIAM  H..  Civil  Engineer  and  Manufacturer,  The  Craig  Ridgway  and  Son 
Company,  Coatesville,  Pennsylvania. 

RIEGEL,  S.  S.,  Mechanical  Engineer,  The  Delaware,  Lackawanna  and  Western  Railroad 
Company,  Scranton,  Pennsylvania. 

RIBHLE,  FRED.  A.,  Testing  Machine  Manufacturer,  Z424  North  9th  Street,  Philaddphis, 
Pennsylvania. 

RIGLING.  ALFRED.  Librarian^  The  Franklin  Institute,  and  for  mail.  4835  Haverford  Avenue, 
Philadelphia.  Pennsylvania. 

RILEY,  LEWIS  A.,  Civil  and  Mining  Engineer,  Railroad  President,  902  I^ayette  Building. 
437  Chestnut  Street.  Philadelphia.  Pennsylvania. 

RINALD,  CLEMENT  D.,   Paint    Manufacturer,    ZZ42    North  Hancock  Street.  Philadelpbia* 
Pennsylvania. 

RINGWALT,  ROLAND,  Clergyman.  30Z6  Carman  Street.  Camden,  New  Jersey. 

RIPPEY,  S.  HOWARD,  Consulting  Engineer,  70x2  Greene  Street.  Germantown,  Philadelphia, 
Pennsylvania. 

RITTENHOUSE,  EDWARD,  Chemical  Engineer,  Linwood,  Delaware  County,  Pennsylvania. 

RITTER,  LOUIS  E.,  Consulting  Civil  Engineer.  Z707  Marquette  Building,  Chicago.  Illinois. 

RITTMAN,  WALTER  F.,  Chemical  Engineer,  in  care  of  U.  S.  Bureau  of  Mines.  Pittsburgh. 

Pennsylvania. 

ROBB,  RUSSELL,  Stone  and  Webster  Engineering  Corporation.   Z47   Milk  Street,  Boston. 
Massachusetts. 

ROBERTS,  PERCIVAL,  JR.,  7x7  Commercial  Trust  Building.  Philadelphia.  Pennsylvania. 

ROBERTS,  WILMER,  Palmyra.  New  Jersey. 

ROBINS.  THOMAS,  President.  Robins  Convejring  Belt  Company.  Z3  Park  Row,  New  York 

City,  New  York. 
ROBINSON,  A.  A.,  Civil  Engineer.  900  Tylee  Street,  Topeka.  Kansas. 

ROBINSON,  ALEXANDER  P.,  President  and  Treasurer,  Continental  Transportation  Company. 
Inc.,  4603-4  Woolworth  Building,  New  York  City.  N.  Y. 
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ROBQISOir,  ANTHONY  W.,  Life  Insurance.  409  Chestnut  Street,  PUladetphis.  Peansyl- 
▼ania. 

ROBINSON,  DWIOHT  BARKER,  Engineer.  147  Mtlk  Street,  Boston.  Massachusetts. 

ROBINSON,  F.  C,  Chemist.  3144  Passayunk  Avenue,  Philadelphia,  Pennsylvania. 

RODMAN,  HUGH,  Engineer  and  Manufacturer.  Rodman  Chemical  Company.  East  Pitts- 
burgh. Pennsylvania. 

ROBSSLBR,  FRANZ,  Manufacturing  Chemist,  Perth  Amboy.  New  Jersey. 

ROOBRS,  ALLEN,  In  charge  of  Industrial  Chemistry,  Pratt  Institute.  Brooklyn.  New  York. 

ROGERS,  JAMES  S.,  Attomey-at-Law,  70X  Commonwealth  Trust  Building.  Philadelphia, 
Pennsylvania. 

ROHRMAN,  JOSEPH  B.,  Retired.  Hammonton.  New  Jersey. 

ROLAND,  WALTER  O.,  Brick  Manufacturer,  Oaks,  Montgomery  County.  Pennsylvania. 

ROLLER,  FRANK  W.,  Electrical  and  Mechanical  Engineer.  233  Broadway.  New  York  City. 
New  York. 

RONDINBLLA,  L.  F..  Professor  of  Drawing  and  Designing.  West  Philadelphia  High  School  for 
Boys.  48th  and  Walnut  Streets,  Philadelphia.  Pennsylvania. 

ROOKE,  JOHN  SHERWOOD,  Mechanical  Engineer,  aooa  North  39th  Street.  Philadelphia, 
Pennsylvania. 

R0SENBAX7M,  MORRIS,  Foreign  Exchange.  605  South  3rd  Street,  Philadelphia,  Pennsyl- 
vania. 

ROSENBAUM.  WM.  A.,  Patent  Attorney,  41  Park  Row.  New  York  City,  New  York. 

ROSENGARTEN,  FRANK  H.,  Chemist,  X905  Walnut  Street.  Philadelphia,  Pennsylvania. 

ROSBNGARTEN,  FREDERIC,  Manufacturing  Chemist,  P.  O.  Box  1635.  Philadelphia.  Penn- 
sylvania. 

ROSENOAKTEN,  GEOKGE  D.,  Manufacturing  Chemist.  P.  O.  Box  1635,  Philadelphia.  Penn- 
sylvania. 

ROSENGARTEN,  H.  B.,  President,  Powers- Weightman-Rosengarten  Company  Manufacture 
ing  Chemists.  P.  O.  Box  1635,  Philadelphia,  Pennsylvania. 

ROSIN.  JOSEPH,  Chemist.   Powers-Weightman-Rosengarten  Company.  9th  and    Parrish 
Streets.  Philadelphia.  Pennsylvania. 

ROSS,  T.  EDWARD,  Certified  Public  Accountant.  1309  Morris  Building.  Philadelphia,  Penn- 
sylvania. 

ROWLAND,  CHARLES  BRADLEY,  Vice  President.  The   Continental  Iron  Works,  and  for 
mail»  West  and  Calyer  Streets.  Brooklyn,  New  York. 

RUGG,  W.  S.,  335  West  83d  Street.  New  York  City.  New  York. 

RUMBOUGH,  J.  B.,  Instrument  Manufacturer  and  Horologist,  Washington  Hotel,  7th  and 
Dauphin  Streets.  Philadelphia,  Pennsylvania. 

RUMELY,  W.  N.,  President  and  General  Manager.  Illinois  Thresher  Company.  Sycamore 
Illinois. 

RUMFORD,  WILLIAM  C.  Superintendent  of  Factory,  Wm.  H.  Horstmann  Company.  5th 
and  Cherry  Streets,  Philadelphia.  Pennsylvania. 

RUSBY,  JOHN  M.,  Engineer  of  Tests,  The  United  Gas  Improvement  Company,  Broad  and 
Arch  Streets.  Philadelphia,  Pennsylvania. 

RUSSELL,  CHARLES  J.,  Manager,  Sales  Department,  The  Philadelphia  Electric  Company, 
xooo  Chestnut  Street,  Philadelphia.  Pennsylvania. 

RUTTER,  CHARLES  A.,  Mechanical  Engineer   and   Patent   Solicitor   411  Walnut   Street. 

Philadelphia.  Pennsylvania. 

8ADTLBR,  SAMUEL  P.,  Consulting  Chemist,  3zo  South  X3th  Street.  Philadelphia.  Pennsyl- 
vania. 

8ABGMULLER,  G.  N.,  Vice  President.   Bausch  and  Lomb  Optical  Company.  Rochester, 
New  York. 

SALMON,  FREDERICK  W.,  Civil  and  Mechanical  Engineer.  374  Wellington  Avenue,  Auburn, 
Rhode  Island. 

SALOM,  PEDRO  G.,    Electro-Chemical    Engineer.    1409  Commonwealth    Building.    Phila- 
delphia. Pennsylvania. 

SANBORN,  EDWARD  H.,  Coal   Mining,   izob  Commercial  Trust   Building.   Philadelphia. 
Pennsylvania. 

SANDERSON,  R.  P.  C,  in  care  of    The  Baldwin  Locomotive  Works.  34  Victoria  Street. 

London.  S.  W.,  England. 
SARGENT,  CHARLES  B..  Chief  Engineer.  Lyons  Atlas  Company,  and  for  mail,  303Q  North 

Delaware  Street.  Indianapolis.  Indiana. 

SARGENT,  HENRY  B.,  Hardware  Manufacturer,  Sargent  and  Company,  and  for  mail.  347 
Church  Street,  New  Haven.  Connecticut. 

SARTAIN,  PAUL  J.,  Physician,  3 12  West  Logan  Square.  Philadelphia,  Pennsylvania. 

SARTAIN,  WILLIAM,  Artist.  130  West  57th  Street.  New  York  City,  New  York. 

SAUER,  FRANK  H.,  Draftsman.  1307  Atlantic  Avenue,  Camden.  New  Jersey. 

SAUNDERS,  WALTER  M.,  Analytical  and  Consulting  Chemist,  so  Dewey  Street,  Olneyville, 
Providence,  Rhode  Island. 
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^«AtMU»UOi»»  HMIttf  W..  MaiHifaftiirer.  sjo  Land  Title  Boildiiis.  Phihulelphia. 

•aaMtf  ««^    f^OlMS  F^  (6  South  6ist  Street,  Phtladeliilua.  Pennsylvania. 

>>.  «^£w«    >dCAcC  L.,  Mecimaical  Sagineer,  St.  Jamee  Hotel.  Woonaocket,  Rhode  Island. 

v^  <»     w^^^    vii^ciAMa  UeiMriil  Mechanical  Superintendent.  Erie  Railroad  Company.  50 
'  ^;i.^..  New  York  City.  New  York. 

•>^^.xX*»  t*^    rT««*«i4rer   and  Secretaiy.   440  Washington   Street.    New   York  Citf. 
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O  #AiU>  V«  9rewiag  and  Banking,  xa?  Bdward  Street.  Philadelphia.  Pennsyl- 


.^  «^^  , »«   vrfMAHAM  3>*  Bank  Director,  X07  Market  Street.  Bethlehem.  PennaylTania. 
^      ib,*«i .  Ki(«  biU^Ot  Chemist.  410  Riverside  Drive.  New  York  City.  New  York. 
>^ .  .  < .    ^u-«-4<iM  B4»,  Draltsman.  P.  O.  Box  76.  Radnor.  Pennsylvania. 
^.4^..      •«*A>*  Vie**:h*knt,  tiT  Cooper  Street.  Camden.  New  Jersey. 

>c^»k^  likj  retkcher,  59x8  Pulaski  Avenue.  Germantown.  Philadelphia,  Pennsylvania. 
..\s#,  K«  \,.  Manofactorer.  1x44  Bast  Market  Street.  Akron.  Ohio. 
.•^       v«v  Vi«  twXAX4i>ltlt  Manufacturer,  x6oo  Hamilton  Street.  Philadelphia.  Pennsylvania. 
v«..    -v^H.     olkMAII*  JR**  Mechanical   Engineer.   1600   Hamilton   Street.    Philadelphia, 

>,^. .  .^gv    is>MACIi  W.*  Architect,  Ardmore,  Pennsylvania. 

^  I        N«v  ^iOWAHOi    '*MUlboume  House."  Milibourne.  Pennsylvania. 

v.^       ^-s.  \ilvHAIU>t  Bellevue,  DeUware. 

si..       vsv  HH^  WlllUM,  BeUevue,  DeUware. 

^L.      •vvK  ^ittlAM  f.»  Manufacturer  of  Water  Tube  Boilers.  Edge  Moor.  Delaware. 

V .  s>^--  -    NbALLlAM  J.i  Qas  Engineer,  United  Gas  Improvement  Company.  140X  Arch  Street. 
"    '     'h.^Wlim.  Pennsylvania. 

■  A.«v^«   H^^VIN  h.t  Inventor  and  Author.  The  Redford.  1334  Commonwealth  Avenue, 

\  *.  x-.k.  VIt4:»M49AttSettS. 

.  K  ^.^   V.  C.»  CtvU  Bngineer.  Narberth,  Pennsylvania. 

.  .<k\<o^v    ^AMt    W,t   Superintendent   of    Equipment    Department,    Kei^one    Telephone 
■4>oiy.  aud  lor  mail.  446  East  Walnut  Lane,  Germantown,  Philadelphia,  Pennsyl- 

. «.  \;'k  V  l'\YTOIf  H.i  Technical  Director,  Electrical  Testing  Laboratories,  8oth  Street  and 

^      H4  .t  KuU  Avenue.  New  York  Clty,.New  York. 

v^  \^'i  ^-  ^-*  ^^*c  Manufacturer,  Commercial  Trust  Building,  x6  South  Broad  Street. 
Mk  a  luli^hiu,  Pennsylvania. 

.  .,  v\i';  K^  I'  P>i  Manufacturer  of  Cream  Separators  and  Milking  Machines,  West  Chester. 

.  ^\\»U.H4)«,  ttTitPHEN  P.»  Chemical  Engineer,  as  Concord  Avenue.  Cambridge,  Masaa> 

\.     lU. 
vV^iUwl^,  A  9.,  ('hief  Chemiit.  Solvay  Process  Company,  and  for  mail,  aaj  Vinewood 
V.    uiiu,  l^uliwU,  Michigan. 
.     vkiUV'l^.  JOHN  D.I  Gas  Engineer,  Chester.  Pennsylvania. 

«    U^l^i  ¥•  Hi  Oat  Engineer.  17x4  Delaupey  Street,  Philadelphia,  Pennsylvania. 
MLUU.  VPHTRR  W.I  Chemist  and  Metallurgist.  Easton.  Pennsylvania. 
*  lU  uV.  Al.HltilT  R.i  Industrial  Engineer.  186  Canner  Street,  New  Haven.  Connecticut. 
•\>^^IAKKU,  (lAMUXL.  Builder  and  Real  Estate  Agent,   ix3a-34  Land  Title  Building. 
I'luUi.ruUiUia,  Pennsylvania. 
«(kv^U^AI^|bll.  THOMAS  H.,  Retired.  lao  West  Tulpehocken  Street.  Germantown.  Philar 

1  liTku.  Vsuusylvania. 
«u^Vs«i  I^Yi  Ji^HN  M.|  Trustee.  Williamson  Free  School  of  Mechanical  Trades  and  for  mail 

iiu  QiJUVU  4ln  Btreet,  Philadelphia,  Pennsylvania. 
'lVU^U^^•  yilANKi  Inventor,  3400  Disston  Street,  Tacony,  Philadelphia.  Pennsylvania. 
ivluW^N.   rHAWii  JR.!   Engineer   and    Manager,   5987   Woodbine  Avenue.   Overbrook, 

rt«i\.t>U.I|iUiH,  Pennsylvania. 
a^UsU(M,  JUUAW  8TXRII1  Chemist,  P.  O.  Box  apM.  Philadelphia,  PennsylvanU. 
\\h'\  A»H,  ANUUa,  Editor.  114  Liberty  Street,  New  York  City.  New  York. 
•  vuwi  UU,  Ji^HN  P.  B.I  Architect.  80s  Bailey  Building.  Philadelphia.  Pennsylvania. 
iUitirtlkH.  i'HAHLBS  EDWARD,  Engineer.  Research  Division.  Westinghouse  Electric  and 

TiLuutfrtiUuiuji  t'ompany,  Bast  PitUburgh.  Pennsylvania. 
.iblNNIvH.  HKHVKY  J.i  Vice  President,  Arthur  D.  Little.  Incorporated.  Chemists  and  Engi- 
**     U^  .V  iTttli"a  Slreel.  Boston.  Massachusetts,  and  for  mall,  71  West  Chestnut  Street. 
W.«UMuM,  Nii4»«Aohutstts. 
..IklWWIkH,  OHVlllN  CAMPBILLt  Metallurgical  Engineer.  Superintendent,  Standard  Steel 

W  .»l»4  i\»mii.*i\y,  llurnham,  Pennsylvania. 
HI  4  (I^K,  MOW  AMU  C.  Mechanical  Engineer.  P.  O.  Box  3Ja.  Ridley  Park.  Pennsylvania. 
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SmVK,  F.  C.  President,  Reading  Iron  Company,  217  North  5th  Street,  Reading.  Pennsyl- 


SMITH,  ALBBRT  W.,  Professor  of  Industrial  Chemistry,  Case  School  of  Applied  Science, 
and  for  mail.  Z1333  Bellflower  Road,  Cleveland,  Ohio. 

SMITH,  ALBZANDBR,  Professor  of  Chemistry,  Columbia  University,  Havemeyer  Hall. 
New  York  City,  New  York. 

SMITH,  AUGUSTUS,  Civil  Engineer.  R.  F.  D.  No.  2.  EUxabeth,  New  Jersey. 

SMITH*.  A.  DW..  Mining  Bngineer,  Coal  Exchange  Building,  Wilkes-Barre.  Pennsylvania. 

SMITH,  BDWARO  W.,  Chemical  Bngineer.  735  Bast  Penn  Street.  Germantown.  Philadel- 
phia, Pennsylvania. 

SMITH,  BDWIlf  F.,  Civil  Engineer,  60s  Commonwealth  Building,  Philadelphia.  Pennsyl- 
vania. 

SMITH,  FRANK  W.,  Vice  President.  The  United  Electric  I«ight  and  Power  Company.  130 
Bast  15th  Street.  New  York  City.  New  York. 

SMITH,  HERBERT  S.  S.,  Professor  of  Civil  Engineering,  Princeton  University,  and  for- 
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WHITAKER,  JAMES  L.,  Cotton  Manufacturer.  Cedar  Grove.  Olney.  Philadelphia.  Pennsyl- 
vania. 

WHTTAKER,  NORMAN  T.,  Patent  Lawyer,  33  Legal  Building.  Washington.  D.  C. 

WHITE,  J.  ATWOOD,  Paper  Machinery  Manufacturer,   xsth  Street  and  Lehigh  Avenue 
Fliiladelphia,  Pennsylvania. 

WHITE.  WILLIAM  MONROE^  HydrauUc  Engineer,  in  care  of  AUu-Chalmers  Manufacturing 
Company,  Milwaukee.  Wisconsin. 

WHITNEY,  ASA  W.,  Metallurgist,  Enterprise  Foundry  and  Machine  Works.  Bristol.  Ten- 
nessee. 

WHITNEY,  CHARLES   H.,  Whitney.   Pelker  &   Murdock.  Tioga   and    Memphis    Streets. 
Philadelphia.  Pennsylvania. 

WHITNEY,  E.  R.,  Vice  President  and  Chief  Engineer .  Commercial  Truck  Company  of  America, 
a 7th  and  Brown  Streets,  Philadelphia,  Pennsylvania. 

WHITNEY,  FRANK  E»  Mechanical  Engineer.  Commercial    Truck    Company   of  America, 
ayth  and  Brown  Streets.  Philadelphia.  Pennsylvania. 

WHITNEY,  JAMES  8.,  Treasurer.  Seaside  Home  for  Invalid  Women,  and  for  mail.  33  South 
x6th  Street.  Philadelphia.  Pennsylvania. 

WHITNEY,  LOUIS  B.,  Manager.  Alpha  Portland  Cement  Company,  Sewickley,  Pennsylvania. 

WHYTE,  F.  Mm  General  Manager,  New  York  Air  Brake  Company,  and  for  mail.  14  Benedict 
Avenue.  Tarrytown.  New  York. 

WIDDICOMBE,  R.  A.,  Engineer,  555a  Lakewood  Avenue,  Chicago.  IlUnois. 

WIEDERSHEIM,  JOHN  A.,  Attorney  in  Patent,  Trade  Mark  and  Copyright  Matters,  1233 
Chestnut  Street,  Philadelphia.  Pennsylvania. 

WIEOAND,  JOHN,  Jr.,  Salesman,  1931  North  7th  Street.  Philadelphia.  Pennsylvania. 

WIGGINS,  JOHN  R.,  Builder.  1215  Filbert  Street,  Philadelphia.  Pennsylvania. 

WILBERT,  MARTIN   I.,  Pharmacist.  Hygienic   Laboratory,    asth  and  B   StreeU,  Wash- 
ington.  D.  C. 

WILBUR,  W.  A.,  Banker.  South  Bethlehem.  Pennsylvania. 

WILEY,  H.  W.,  Chemist.  Room  ixao.  Woodward  Building.  Washington.  D.  C. 

WILKIN,  JOHN  T.,  Vice  President.  Connersville  Blower  Company,  90$  Grand  Avenue,  Con- 
nersville.  Indiana. 

WILLCOX,  JAMES  M.,  Wawa,  Delaware  County.  Pennsylvania. 

WILLCOX,  W.  F.,  Darling  P.  0.,  Delaware  County,  Pennsylvania. 

Wills,  H.  v..  Assistant  General  Superintendent,  The  Baldwin  Locomotive  Works;  Con- 
sulting Metallurgist,  Remington  Arms  Company  of  Delaware;  Consulting  Metallurgist, 
Eddystone  Ammunition  Corporation;  500  North  Broad  St.,  Philadelphia,  Pennsylvania. 
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WILUAHS,  BLLI8  D.,  Lawyer.  s6o  Drezel  Bttildinff,  Philadelphia.  PennBylvania. 

WILLIAMS,  HBNRT  S.,  President.  Williams.  Brown  and  Barle,  Incorporated.  9x8  Chestnat 
Street.  Philadelphia.  Pennsylvania. 

WILLIAMS,  RICHARD  NORRIS,  8x34  St.  Martins  Lane.  Philadelphia.  Pennsylvania. 

WILLIAMS,  WILLIAM  J.,  Chemist.  X503  Foulkrod  Street.  Prankford.  Philadelphia.  Penn- 
sylvania. 

WILLIAMSON,  JOHN  D.,  JR.,  Vice  President.  American  Engineering  Company,  Araminso 
and  Cumberland  Streets.  Philadelphia.  Pennsylvania. 

WILLSON,  THOMAS  L.,  Bngineer.  Ottawa.  Ontario.  Canada. 

WILSONp  ARTHUR  MORTON,  General  Insurance.  706  Stock  Exchange  Building.  PhOadel- 
phia.  Pennsylvania. 

WILSON,  H.  A.,  x6xi  Spruce  Street,  Philadelphia.  Pennsylvania. 

WILSON,  H.  D.,  x6ix  Spruce  Street.  Philadelphia.  Pennsylvania. 

WILSON,  HBNRT  W.,  Civil  Bngineer.  605  Franklin  Building,  X33  South  lath  Street.  Phila- 
delphia. Pennsylvania. 

WILSON,  HUGH  A.,  Inspector  of  Explosives.  Philadelphia  and  Reading  Coal  and  Iron  Com- 
pany. Ashland,  Pennsylvania. 

WILSON,  1.  CLIFFORD,  President  and  Treasurer.  J.  S.  Wilson  and  Son.  Incorporated.  242 
South  X3th  Street.  Philadelphia.  Pennsylvania. 

WILSON,  JOHN  L.,  608  Chestnut  Street.  Philadelphia.  Pennsylvania. 
WILSON,  JOHN  S.,  Inspector.  134  South  Butaw  Street.  Baltimore,  Maryland. 
WINDRIM,  JAMES  H.^  Architect.  Merion  Station.  Pennsylvania. 

WIRT,  CHARLES,  President  and  Bngineer.  Wirt  Company,  and  for  mail.  508  Bast  Washington 
Lane,  Germantown,  Philadelphia.  Pennsylvania. 

WOLF.  JOHN  JACOB,  Brewer.  937  Notth  5th  Street,  Philadelphia.  Pennsylvana. 

WOLF,   OTTO   C,,   Bngineer  and  Architect.  Room  six.  Denckla    Building.  Philadelpfafa. 
Pennsylvania. 

WOLFBL,  PAUL  L.,  Chief  Engineer.  McClintic- Marshall  Company.  Oliver  Building,  Pittsburgh. 
Pennsylvania. 

WOOD,  ALAN,  3RD,  Mechanical  Engineer,  Conshohocken,  Pennsylvania. 

WOOD,  ALBERT  CARROLL,  Consulting  Mechanical  Engineer,  8x8-830  Pennsylvania  Build- 
ing. Philadelphia.  Pennsylvania. 

WOOD,  BIDDLE,  Manufacturer  of  Iron  and  Steel,  Conshohocken.  Pennsylvania. 

WOOD,  E.  R.,  JR.,  Mechanical  Engineer.  Room  601,  Provident  Life  and  Trust  Company 
Building.  Philadelphia,  Pennsylvania. 

WOOD,  FREDERICK  W.,  President.  Maryland  Steel  Company.  Sparrow's  Point,  Maryland. 

WOOD,  WALTER,  Manufacturer,  400  Chestnut  Street,  Philadelphia.  Pennsylvania. 

WOODWARD,  C.   Wh  Assistant  to  General  Manager.  Electric  Storage  Battery  Company, 
and  for  mail.  3324  DeLancey  Street.  Philadelphia.  Pennsylvania. 

WOODWARD,  GEORGE,  Physician.  708  North  American  Building.  Philadelphia.  Pennsyl- 
vania. 

WOOLMAN,  EDWARD,  Mechanical  Engineer.  N.  W.  Cor.  Buck  and  Panmure  Roads.  Haver- 
ford.  Pennsylvania. 

WORRELL,  HOWARD  S.,  Engineer.  Midvale  Steel  Company.  P.  O.  Box  x6o6,  Philadelphia. 

Pennsylvania. 

WRIGHT,  JOHN  CASTLE,   Secretary,    McHatton   Foundry    Company,*  1500   Washington 
Avenue.  Philadelphia,  Pennsylvania. 

WRIGHT,  ORVILLE,  Aeronautical  Engineer.  President,  The  Wright  Company.  1x37  West 
3rd  Street,  Dayton.  Ohio. 

WRIGHT,  ROT  V.,  Editor.  X93  North  Walnut  Street.  Bast  Orange.  New  Jersey. 

WTATT,  TAMES  H.,  Electrical  Engineer.  The  Cutter  Electric  and  Manufacturing  Company, 
xpth  and  Haxmlton  Streets.  Philadelphia.  Pennsylvania. 

WTCKOFF,  A.  B.,  Lieutenant,  Naval  Officer.  X3X  East  H  Street.  Ontario.  California. 

WYETH,  F.  H.,  Chemist,  19x2  Locust  Street.  Philadelphia,  Pennsylvania. 

TALE,  ARTHUR  WELLS,  Physician.  aoo8  Walnut  Street.  Philadelphia,  Pennsylvania. 

YARNALL,  D.  ROBERT,  Mechanical  Engineer.  Chestnut  Hill.  Philadelphia.  Pennsylvania. 

YORK,  HERBERT  W.,  Consulting  Engineer,  X20  Broadway.  New  York  City.  New  York. 

YORKE,  GEORGE  M.,  General  Superintendent  of  Plant.  Western  Union  Telegraph  Con»- 
pany.  and  for  mail.  70  Irving  Place.  New  York  City,  New  York. 

YOUNG,  C.  D.,  Bngineer  of  Tests.  Pennsylvania  Railroad  Company.  Altoona.  Pennsylvania. 

YOUNG,  CHARLES  W.,  Manufacturer.  1355  North  36th  Street.  Philadelphia.  Pennsylvania. 

YOUNG,  J.  BERTRAM,  Chemist.  Philadelphia  and  Reading  Railway  Company.  Reading. 

Pennsylvania. 
ZECKWER,, RICHARD,  Director,  Philadelphia  Musical  Academy,  16 17  Spruce  Street.  Philar 

delphia,  Pennsylvania. 
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ZSHNDBR.  CHARLES  H.»  Coal  and  Iron  Merchant.  Room  1648.  120  Broadway,  New  York 
City.  New  York.  ^ 

ZESGLBR,  CHARLES  H.,  Real  Estate  and  Insurance.  35  Hancock  Street.  Riverside.  New 
Jersey. 

ZIBOLBR.  GEORGE  W. 

ZIMMBRMAN,  JOHN  E.,  Member  of  Firm.  Day  and  Zimmerman.  6x1  Chestnut  Street.  Phila- 
delphia. PennsylTania. 

MEMBERS  WHOSE  ADDRESSES  ARE  UNKNOWN. 

FOWIXR,  FRAHCIS. 
HAIX.  OSOKOE  R. 
TRBSCA,  H. 
TURNBR.  O.  A. 
WARD,  GEORGE  M. 
ZIBGLBR,  GEORGE  W. 
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OFFICERS  AND  COMMITTEES,  191 7 


PRESIDENT 

Walton  Clark 


Coleman  Sellers,  Jr. 

SECRETARY 

R.  B.  Owens 


VICE-PRESIDENTS 


Louis  E.  Levy 


Henry   Howson 


TREASURER 

Cyrus  Borgner 


W.  L.  Austin 
Charles  A.  Brinley 
Walton  Clark 


;  BOARD  OF  TRUSTEES 

Joseph  C.  Fraley,  President 

John  Gribbel 
Alfred  C.  Harrison 
Frederick    Rosengarten 


BOARD  OF  MANAGERS* 


Charles  A.  Hexamer 
George  A.  Hoadley 
Harry  F.  Keller 
Robert  W.  Lesley 
Edw.  V.  McCaffrey 
Marshall  S.  Morgan 
Isaac  Norris,  Jr. 
Lawrence  T.  Paul 
James  S.  Rogers 
Geo.  D.  Rosengarten 
E.  H.  Sanborn 
William  C.  Wetherill 

Simeon  van  T.  Jester, 

Actuary 


*  The  President,  Vice-Presidents.  Secretary.  Treasurer  and  the   Chairman  of 
the  Committee  on  Science  and  the  Arts  are  ex-offido  members  of  the  Board 
of  Managers. 

SOLICITORS 

SiiiPSON,  Brown  &  Williams 


Francis  T.  Chambers 
G.  H.  Clamer 
Theobald  F.  Clark 
Charles  Day 
Kern  Dodge 
W.  C.  L.  Eglin 
Walton  Forstall 
Benjamin  Franklin 
Alfred  W.  Gibbs 
Alfred  C.  Harrison 
Nathan  Hayward 
George  R.  Henderson 
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COMMITTEE  ON  ELECTION  AND  RESIGNATION  OF  MEMBERS 

Committea  of  the  Board  of  Managers 

Alfred  W.  Gibbs^  Chairman  George  R.  Henderson 

Kern  Dodge  George  D.  Rosengartbn 

W.  C.  L.  Egun 


COMMITTEE  ON  ENDOWMENT 

Committee  of  the  Board  of  Managers 

Coleman  Sellers,  Jr.,  Chairman  G.  H.  Clamer 

Alfred  C.  Harrison  William  C.  Wetherul 


COMMITTEE  ON  EXHIBITIONS 
Committee  of  the  Board  of  Managers 

Francis  T.  Chambers,  Chairman  Cbas.  A.  Hexamer 

Benjamin  Frankun  Marshall  S.  Morgan 

Nathan  Hayward 


COMMITTEE  ON  INSTRUCTION 
Committee  of  the  Board  of  Managers 

Lawrence  T.  Paul,  Chairman  E.  V.  McCaffrey 

Geo.  a.  Hoadley  James  S.  Rogers 

Harry   F.   Keller 

OFFICERS  OF  INSTRUCTION 

Simeon  van  T.  Jester,  Director  Clement  Remington 

H.  S.  Detwiler  '  A.  J.  Stretton 

Ross  W.  Marriott  Joseph  W.  Thompson 

Bartram  a.  Owen  Edgar  P.  Trask 

I.  P.  Pedrick  William  F.  Turnbull 


COMMITTEE  ON  PUBLICATIONS 

Committee  of  the  Board  of  Managers 
Louis  E.  Levy,  Chairman  George  D.  Rosengartkn 

W.  C.  L.  Eglin  E.  H.  Sanborn 

George  A.  Hoadley 
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EDITORIAL  STAFF  OF  THE  JOURNAL 

Captain  R.  B.  Owens,  Editor 

AMOCiata  Editors 

Brig.  Gen.  James  Allen  L.  A.  Osborne 

Wilder  D.  Bancroft  Albert  Sauveur 

Major  John  J.  Carty  Edgar  F.  Smith 

Major  A.  S.  Cushman  Brig.-Gen.  Geo.  O.  Squier 

Major  A.  S.  Eve  C.  P.  Stein metz 

W.  J.  Humphreys  S.  W.  Stratton 

Harry  F.  Keller  Chief  Con.  D.  W.  Taylor,  U.  S.  N. 

A.  K  Kennelly  S.  M.  Vauclain 

Gaetano  Lanza  R.  S.  Woodward 

Ralph  Modjeski  A.  F.  Zahm 

COimiTTEE  ON  SECTIONAL  ARRANGEMENTS 
Committee  of  the  Board  of  XanAgen 

Charles  Day,  Chairman  Robert  W.  Lesley 

Theobald  F.  Clark  Louis  E.  Levy 

Harry  F.  Keller 

OFFICERS  OF  SECTIONS 
Sectloa  of  Phytlci  aad  Cfcomlstry 

Robert  H.  Bradbury,  President  Joseph  S.  Hepburn,  Secretary 

Sectloa  of  Photocraplij  and  Xicroscoyy 

Louis  E.  Levy,  President  W.  N.  Jennings,  Secretary 

Electrical  Section 
W.  C.  L.  Eglin,  President  Harold  Calvert,  Secretary 

Mining  and  Metallnrglcal  Section 
A.  E.  Outerbridgb,  Jr.,  President  G.  H.  Clamer,  Secretary 

Xechanlcal  and  Endneerlng  Section 
George  R.  Henderson,  President  Lionel  F.  Levy,  Secretary 
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COMXITTEB  ON  STOCKS  AKD  FINANCE 
Committee  of  the  Board  of  Xanagert 

Walton  Forstall,  Chairman  James  S.  Rogers 

Cyrus  Borgner  £.  H.  Sanborn 

Alfred  C.  Harrison 

EXECUTIVE  COXXITTEE 
Committee  of  the  Board  of  Xanagers 

E.  H.  Sanborn,  Chairman  Walton  Forstall 

Charles  Day  Alfred  C.  Harrison 


COXXITTEE  ON  LIBRARY 
Committee  of  the  Institute 

Marshall  S.  Morgan,  Chairman  Henry  Leffmann 

H.  J.  M.  Creighton  Louis  E.  Levy 

George  A.  Hoadley  Paul  Spencer 

Harry  F.  Keller  George    F.    Stradling 

Gaetano  Lanza  W.  C.  Wetherill 

Alfred  Rigling, 

Librarian 

COXXITTEE  ON  XEETINGS 
Committee  of  the  Imtltute 

James  S.  Rogers,  Chairman  Geo.  R.  Henderson 

Gellert  Alleman  Herbert  E.  Ives 

Charles   Baskerville  A.  E.  Kennelly 

G.  H.  Clamer  M.  M.  Price 

Allerton  S.  Cushman  Geo.  D.  Rosengartem 


COXXITTEE  ON  XUSEUXS 
Committee  of  the  Institate 

A.  E.  OuTERBRiDGE,  Jr.,  Chairman  Henry  F.  Colvin 

J.  Snowden  Bell  Charles  Day 

Hugo  Bilgram  George  A.  Hoadley 

Arthur  L.  Church  Henry  Howson 

Fred.  H.  Colvin  Coleman  Sellers,  Jr. 
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WiixiAM  C.  Wetherill,  Chairman 

Henry  B.  Allen 

James  Barnes 

George  H.  Benzon,  Jr. 

Hugo  Bilgram 

Charles  £.  Bonine 

Robert  H.  Bradbury 

Harold  Calvert 

William  C.  Carnell 

G.  H.  Clamer 

Edward  L.  Clark 

Theobald  F.  Clark 

Henry  F.  Colvin 

Thomas  D.  Cope 

George  S.  Crampton 

H.  J.  M.  Creighton 

J.  A.  P.  Crisfield 

George  S.  Cullen 

P.  T.  Dashiell 

John  B.  DeCoursey 

Kern  Dodge 

W.  C  L.  Eglin 

Benjamin  Franklin 

Walter  H.  Fulweiler 

Francts  H.  Gilpin 

a.  w.  goodspeed 

Nathan  Hay  ward 

George  R.  Henderson 

Carl  Hering 

Charles  A.  Hexamer 


George  A.  Hoadley 
Alex.  C.  Humphreys 
Herbert  E.  Ives 
W.  N.  Jennings 
Harry  F.  Keller 
Gaetano  Lanza 
Henry  Leffmann 
Lionel  F.  Levy 
Louis  E.  Levy 
Wilfred  Lewis 
Henri  k  V.  Loss 
Edw.  V.  McCaffrey 
J.  Y.  McConnell 
K.  G.  Mackenzie 
Charles  Wm.  Masland 
Charles  Penrose 
M.  M.  Price 
h.  h.  quimby 
James  S.  Rogers 
•L.  F.  Rondinella 

J.  M.  RUSBY 

S.  P.  Sadtler 
Richard  C.  Sellers 
W.  E.  S.  Temple 
William  H.  Thorne 
C.  C.  Tutwiler 
Francis  R.  Wadleigh 
J.  M.  Weiss 
Wm.  J.  Williams 
Robert  L.  Wood 


STANDING   SUB-COMMITTEES 
Literatura 


George  A.  Hoadley,  Chairman 
J.  A.  P.  Crisfield 
Harry  F.  Keller 


Louis  E.  Levy 
Charles  Penrose 


N«w  Subjects  and  Preliminary   Examination 

George  A.  Hoadley,  Chairman  Francis  H.  Gilpin 

Henry  F.  Colvin  Nathan  Hayward 

H.  J.  M.  Creighton  George  R.  Henderson 

Benjamin  Franklin  James  S.  Rogers 


The  Franklin  Medal 


Harry  F.  Keller,  Chairman 
G.  H.  Clamer 
George  A.  Hoadley 


Gaetano  Lanza 
Louis  E.  Levy 


PAST  OFFICERS 

1824-1917 


PRESIDENTS 


Banes,  Charles  H.,  1886 
BuiKiNBiNE,  John,  1897-1906 
Clark,  Walton,  1907^ 
Cresson,  John  C,  1855- 1863 
Merrick,  J.  Vaughan,  1867-1869 
Merrick,  Samuel  V.,  1842-1854 


Rogers,  Robert  E.,  1875-1878 
Ronaldson,  James,  1824-1841 
Sellers,  Coleman,  1870*1874 
Sellers,  William,  1864- 1866 
Tatham,  William  P.,  1879-1885 
Wilson,  Joseph  M.,  1887-1896 


VICE-PRESIDENTS 


Agnew,  John,  185 i,  1855-1863 
Baldwin,  Matthias  W.,  1855-1863 
Beck,  Paul,  Jr.,  1826^1827 
Bullock,  Charles,  1879-1900 
Carey,  Matthew,  1824-1828 
Cartwright,  Henry,  1880- 1881 
Christie,  James,  1911 
Close,  Charles  S.,  1875-1879 
Cresson,   George  V.,   1898-1903 
Dodge,  James  M.,  1903-1915 
Ereby,  George,  1867 
Fletcher,  Thomas,  1828-1850, 1852- 

1854 
Frazer,  John  F.,  1865-1866 

Graff,  Frederick,  1882-1890 

Heyl,  Henry  R.,  1895-1897 


HowsoN,  Henry,  1904- 
JoNES,  Washington,  1900-1910 
Levy,  Louis  E.,  191 6- 
Longstreth,  Edward,   1890-1894 
LuKENs,  Isaiah,  1824-1825,  i829ri846 
Miller,  Abraham,  i84r~i854 
Mitchell,  J.  E.,  1876-1887 
Moore,  Bloomfield  H.,  1869-1876 
Morris,  Henry  G.,  1870-1879 
Rand,  Theodore  D.,  1897-1903 
Rogers,  Fairman,  1864-1866 
Rogers,  Robert  E.,  1868-1874 
Sellers,  Coleman,  1867-1869 
Sellers,  Coleman,  Jr.,  1912- 
Tatham,  William  P.,  1888-1897 
Towne,  John  H.,  1864-1868 


RECORDING  SECRETARIES 

Bulkley,  James  H.,  1831-1832  Perot,  William  S.,  1833-1834 

Garrigues,  Isaac  B.,  1830,  1837-1863  Roberts,  Algernon  S.,  1829 

Jones,  Thomas  P.,  1827-1828  Strickland,  William,  1824-1826 

Jones,  Washington,  1864  Trautwine,  John  C,  1835-1836 


CORRESPONDING  SECRETARIES 

Bache,  Alex.  Dallas,   1840^1844 
Briggs,  Robert,  1864 
Browne,  Peter  A.,  1824-1827 
Cresson,  John  C,  1854 
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Fraley,  Frederick,  1855-1863 
Frazer,  John  F.,  1845-1847 
Hays,  Isaac,  1828-1839 
Roberts,  Solomon  W.,  1848-1853 
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Christie,  James,  1909 
Knight,  J.  B.,  1875-1879 
Morton,  Henry,  1865-1870 
NoRRis,  Isaac,  1879-1881 


SBCRBTARIES 

Owens,  Robert  B.,  1910- 
Wahl,  William  H.,  1871-1874, 1882- 
1908 


Borgner,  Cyrus,  1908- 
Fletcher,  Thomas,  1824-1825 
Fraley,  Frederick,  1830-1847, 1865- 

1882 
Frazer,  John  F.,  1848-1864 


TREASURERS 

Merrick,  Samuel  V.,  1 828-1 829 
Richardson,  John,  1826^-1827 
Sartain,  Samuel,  1883-1906 
Trego,  Charles  B.,  1847 
Wahl.  William  H.,  1907 


ACTUARIES 

Christie,  James,  Feb.  21-June  11,      Holm  an,  David  S.,  1872-1885 
1908  Jester,  Simeon  van  T.,  1916- 

Hamilton,  William,  1828-1871  Larzelere,  James  S.,  1908-1916 

Heyl,  Herbert  L.,  1885-1908  Wahl,  William  H.,  1872 

LIBRARIAHS 

Hiltebrand,  Emanuel,   1874-1887        Rigling,  Alfred,  1887- 

MAHAOBRS 


Abbot,  William,  1824-1826 
Adam  SON,  William,  1864 
Addicks,  John  E.,  1845-1850 
Agnew,  John,  1831-1850,  1852-1854 
Allen,  James,  1845 
Allison,  William   C,   1863 
Archer,  Ellis  S.,  1858-1859 
Bache,    Alex.   Dallas,    1830-1839 
Balch,  Edwin  S.,  1902-1912 
Baldwin,  Matthias  W.,  1827-1854 
Banes,  Charles  H.,  1877-1885, 

1887-1895 
Barker,  George  F.,  1874-1875 

Barras,  Joseph  J.,  1851-1860 
Bartol,  Barnabas  H.,  1863-1865 
Bartol,  Henry  W.,  1870-1878 
Baugh,  Daniel,  1900-1902 
Baugh,  Harman,  1855 


Beale,  Joseph,  1827 
Beardsley,   Arthur.    1804-1902 
Beck,  Paul,  Jr.,  1824-1825 
Bement,  Clarence  S.,  1871 
Bement,  William  B.,  1866-1870 
Bergner,  Theodore,   1870-1875 
Betts,  William  C,  1844 
Biddle,  Clement  C,  1824 
Bilgram,  Hugo,  1885-1890 
Birkbeck,  John,  186^1871 
Birkinbine,  Henry  P.  M.,  1851-1856 
Birkinbine,  John,  1907-1915 
Bolton,  James  M.,  1830 
Borgner,  Cyrus,  1903-1907 
Boswell,  William   L.,   1896-1898 
Bower,  Henry,  1891-1896 
Briggs,  Robert,  1867- 1873 
Brock,  Robert  C.  H.,  1901-1906 
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MAHAOBRS— (ContlJiiied) 


Brolasky,  Henry  C,  1897-1902 
Bryson,  James  H.,  1857^1863 
BuLKLEY,  James  H.,  1830,  1833-1841 
Bullock,  Charles,  1868-1878 
BuRNHAM,  George,  1878 
Burtis,  Aaron  H.,  1845 
Carr,  William  H.,  1837-1845 
Cartwright,  Henry,   1865-1879 
Chabot,  Cyprien,   1877-1889 
Chambers,  Cyrus,  Jr.,  1876-1890 
Chambers,  Francis  T.,  1913- 
Chase,  Pliny  E.,  1864-1886 
Christie.  James,  1897-1908 
Clamer,  G.  H.,  1917- 
Clark,  Theobald  F.,  191 7- 
Clark,  Walton.   1903- 1906 
Clarke,  James,  1824-1826 
Close,  Charles  S.,  1865-1874 
Cloud,  Joseph,  1824 
CoDMAN,  John  E.,  1892-1894 
Collins,  Isaac,  1828 
CoNARD,  Thomas  P.,  1894-1908 
CoNARROE,  George  W.,  1851-1863 
Cooper,  John  H.,  1870-1873 
Copper,  John  C,  1851 
Cornelius,  Robert,  1855-1863 
Cornelius,  Robert  C,  1866-1868 
Cramp,   Charles   H.,   1864-1867, 

1875,  1895-1897 
Cresson,  George  V.,  1886-1897 
Cresson,  John  C,  1835-1853 
Cresson.  William  P..  1848-1849 
Darrach,  Charles  G.,  1894-1896 
Day,  Charles,  1908- 
Divine,  William,  1864 
Dodge,  Kern,  1916- 
Dodge,  James  M.,  1896-1903 
Donaldson,  Joseph,  1825 
Dougherty,  James,  1858-1861 
Draper,  Edmund,   1847-1850 
Dreer,  Ferdinand  J.,  1862 
Drown,  William  A.,  1861-1863 
Du  Bois,  William  L.,  1880-1882 


Durfee,  William  P.,  1872-1873 
Eastwick,  Andrew  M.,  1836-1844 
Eastwick,  Edward  P.,   1859-1860 
Ebert,  Morris,  1908-1911 
EcKERT,  George  M.,  1852-1854 
Eglin,  W.  C.  L.,  1908- 
Eisenhut,  John  D.,  1824-1825 
Eldridge,  G.  Morgan,  1885-1890 
Ellis,  James  P.,  1848-1851 
Emerson,  G.,  1828 
Ereby,  George,  1854- 1866 
Evans,  Owen,  1844-1857 
Farr,  George  W.,  1851 
Ferguson,  Alexander,   1831-1841 
Fletcher,  Thomas,  1826^-1827 
Fling,  William  B.,  1842 
FoRSTALL,  Walton,  1908- 
Fox,  George,  1828-1830 
Fraley,  Frederick.  1829,  1848-1854   . 
Franklin,  Benjamin,  1917- 
Frazer,  John  F.,  1844,  1865-1866 
Frazer,  Persifor,  1880-1891,  1903-1909  ■ 
Frazier,  George  H.,  1898 
French,  Howard  B.,  1900 
Fry,  William,  1825 
Gardiner,  John,  Jr.,  1864 
Garrigues,  Isaac  B.,  1825-1829, 1831- 

1836 
Garrison,  F.  Lynwood,  1890-1895, 

i89r-i903 
Gawthrop,  Henry,  1896-1898 
Gibbs,  Alfred  W.,  1915- 
Gibson,  J.  Howard,  1893-1894 
Gibson,  John  J.,  1912-1915 
Gilder,  John,  1838-1841 
Gilpin,  Thomas,  1824 
GoBRECHT,  Christian,  1828-1830 
Goldsmith,  E.,  1908-1916 
Graff,  Frederick,   1852-1854,  1858- 

1865,  1880-1881 
Greble,  Edwin,  1841-1863 
Greene,  Stephen,  1898-1908 
Gries,  John  M.,  1858-1862 
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XAHAOSRS— (Continued) 


Griffith,  R.  Egglesfield,  1870-187 1 
Griffith,  Robert  E.,  1827 
Groves,  Daniel,  1824-1827 
Hand,  James  C,  1845-1846 
Hansell,  William  S.,  1827 
Harding,  George,  1864-1865 
Harker,  Joshua  G.,  1831-1836 
Harper.  James,  1824-1826 
Harris,  William,  1860-1863 
Harrison,  Alfred  C.,  1895- 
Harrison,  C.  Leland,  1899-1902 
Harrison,  John,  1824-1829 
Harrison,  Joseph,  Jr.,  1854,  1856- 

1859 
Hart,  Samuel,  1865-1870 

Haviland,  John,  1824-1826 

Hays,  Isaac,  1840-1841 

Hayward,  Nathan,  1917- 

Heller,  Charles  S.,  1879-1880 

Helme,   William,   1869^1888 

Henderson.  George  R.,  1915- 

Herse,  George  P.,  1851 

Hexamer,  Charles  A.,  1904- 

Heyl,    Henry   R.,  1879-1895,  1898- 

1909 
HoADLEY,  George  A.,  191 1- 
HoRN,  Henry,  1824 
Horstman,  William  J.,  1865-1868 
Houston,  Edwin  J.,  1874-1897 
Howard,  George  C,  i 855-1858 
Howe,  Herbert  M.,  1898-1900 
HowsoN,  Charles  Henry,  1903-1907 
Howson,  Henry,  1898-1903 
HuFTY,  Samuel,  1834-1850 
Humphreys,  Samuel,  1826 
Hunter,  James,   1864 
Hutchinson,  Charles  H.,  1888-1890 
Hutchinson,  James,  1841-1842 
Hutchinson,  Joseph,  1860-1863 
Jayne,  Harry  W.,  1891-1910 
Jennings,  W.  N.,  1896 
Johnson,  Lawrence,  1855-1859 
Jones,  Thomas  P.,  1826 


Jones,  Washington^  1859-1895,  1897- 

1900 
Katez,  I.,  1824 
Keating,    William    H.,    1824-1826, 

1830-1840 
Keller,  Harry  F.,  19 14- 
Kelly,  Henry  H.,  1851 
King,  Robert  P.,  1851 
Kirk,  Charles  H.,  1830 
KiRKPATRicK,  George  E.,  1911-1914 
Kneass,  William,  1825 
Knight,  Daniel  R.,  1845 
Krumbhaar,  Alexander,  1898-1911 
KuHN,  C.  Hartman,  i896r-i905 
Lambert,  Wm.  H.,  1906 
Lesley,  Robert  W.,   1913- 
Le  Van,  W.  Barnet,  i 864-1 876 
Levy,  Louis  E.,  1903-1915 
Lewis,  Enoch,  1868-1894 
Lewis,  Harvey,  1824-1827 
Lewis,  Mordecai  D.,  1828-1836 
Lindsay,  John,  1843 
Lindsay,  Robert,  1834- 1836 
Linnard,  James  M.,  1836^-1838 
LiNviLLE,  J.  Hayes,  1868 
Longstreth,  Charles,  1903-1907 

LONGSTRETH,    EdWARD,    1868-187O, 

I895-I897 

Loud,  Thomas,  1829-183 i 
Love,  William  H.,  1859 
Lucas,  John,  1888-1894 
LuKENS,  Isaiah,  1828 
LuKENs,  Jawood,  1902-1908 
Lyman,   Benjamin  S.,   1901-1902 
McAlpine,  James,  1825-1828 
McCaffrey,  E.  V.,  1910- 
McCam bridge,  Richard,  1876 
McClure,  John,  1853-1856 
McClurg,  Alexander,  1833-1839 
McEuEN,  Thomas,  1829 
McKean,  William  V.,  1879-1883 
Marks,  William  D.,  1881-1884 
Marshall,  Samuel  R.,  1887-1893 
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XAHAGBRS— (ContlJived) 

Mason,  David  H.,  1824 
Mason,  James  S.,  1861 
Megargee,  Charles,  1858 
Meirs,  Richard  Waln,  1908-1917 
Merrick,  J.  Vaughan,  1864-1866, 

1870-1884 
Merrick,    Samuel  V.,    1824-1827, 

1830-1841,  1855-1863 
Mifflin,  Lloyd,  1825-1826 
Miles,  Frederick  B.,  1874 
Miller,  Abraham,  1824-1846,  1855- 

1858 
Mitchell,  J.  E.,  1874 
Morris,  Isaac  P.,  1836-1843 
Mitchell,  William  A.,  1864-1865 
Moore,  Bloomfield  H.,  1864-1868 
Moore,  Joseph   W.,   i  860-1 861 
Morgan,  Marshall  S.,  1914- 
Morris,  El  wood.  1844- 1847 
Morris,  Henry  G.,  1864-1869 
Morris,  William  E.,  1847-1851 
MucKLE,  M.  Richards,  Jr.,  1894-1896 
Naylor,  Jacob,  1863,  1865-1872 
Neafie,  Jacob  G.,  1868 
Newhall,  Paul  W.,  1843-1844 
NoRRis,   Isaac,    1870-1878,   1883- 
Nystrom,  John  W.,  1873-1875 
Ogden,  John  M.,  1833 
Ogle,  Williams,  1845-1850 
O'Neill,  John,  1827-1832 
Orr,  Hector,  1871-1887 
Outerbridge,  Alex.  E.,  Jr.,  1881-1886 
Palmer,  B.  Franklin.  1862 
Parrish,  William  D.,  1838,  1852- 

1854 
Parry,  Charles  T.,  1864 

Patterson,  Robert,  1824 

Patterson,  Robert  M.,  i 825-1 827 

Paul,  Lawrence  T.,  1895- 


PuRVES,  Alexander,  1875-1876 
Ralston,  Ashbel  G.,  1825-1830 
Ramage,  Adam,  1824-1832 
Rand,  Theodore  D.,  1874-1897 
Reed,  William  B.,  1832-1836 
Reeves,  Benjamin,  182^-1837 
Reeves,  Samuel  J.,  1864 
Reeves,  Stacy,  1889-1902 
Rice,  John,  1866-1867 
Richards,  Mark,  183  i 
Richardson,  John,  1825 
RiEHLE,  Henry  J.,  1826^1827 
Robbins,  Samuel  J.,  1827-1833 
Roberts,  Algernon  S.,  1828 
Roberts,  Percival,  1864-1868 
Roberts,  Solomon  W.,  1842-1847 
Robinson,  Alexander  P.,  1911-1916 
Rogers,  Evans,  1854-1863 
Rogers,  Henry  D.,  1838-1843 
Rogers,  James  S.,  1909- 
RoGERS,  Robert  E.,  1867 
RoNALDSON,   Charles   E.,    i 885-1893, 

1908-1912 
Rosengarten,  George  D.,  1912- 
RowLAND,  James,  Jr.,  1829-1830 
Rowland,  William,  1828 
Rush,  William,  1825 
Rust,  James  I.,  1824 
Sadtler,  Samuel  P.,  1888-1897 
Sanborn,  E.  H.,  1907- 
Sartain,  John,  1877-1879 
Sartain,  Samuel,  1865-1882 
S AVERY,  Peleg  B.,  1851-1852 
Saxton,  Joseph,  1842-1844 
Say,  Benjamin,  1832-1833 
Scattergood,  Thomas,  1829-1834 
ScHAUM,  Otto  W.,  1907 
Schreiner,  Joseph  H.,  1827-1832 
Schumann,  Francis,   iBgg-1902 


Pemberton,   Henry,   Jr.,    1891-1896    Seiper,  Thomas,  1824 

Perry,  Robert  S.,  1912-1916  Sellers,  Coleman,  1862-1866,  1875- 

Pettit,  Horace,  1894- 19 10  1905 
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Sellers,  Coleman,  Jr.,  1906^1911 
Sellers,  William,  1857-1861,  1867- 

1892 
Shain,  Charles  J.,  1884-1887 
Shinn,  Earle,  1836-1837 
Sloan,  Samuel,   1864 
Smith,  Charles  £.,  1852-1855 
SouDER,  Jacob,  1828 
Spangler,  Henry  W.,  1891-1893 
Stevenson,  William,  Jr.,  1828 
Stewart,    Thomas   S.,   1842-1850, 

1852-1863 
Strickland,  Wiluam,  1828 
Struthers,  John,  1827-1849 
Taber,   George,   1839-1842 
Tatham,   William    P.,   1870-1878, 

1886-1887 
Thompson,  Ambrose  W.,  1839-1843 
Thomson,  Elihu,  i87fr-i88i 
Thorns,  Wiluam  H.,  1881-1897 
Thornley,  John,  185 i 

TiLGHMAN,  BeNJ.  C,   I87I-1875 

ToppAN,  Charles,  1831-1832 
Towne,  John  H.,  1840-1857,  1869 
TowNSEND,  Edward  Y.,  1866-1867 
Tracy,  Eliashib,  185  i 
Traxjtwine,  John   C,   1834,    1844, 

1852-1857 
Trautwine,  John  C,  Jr.,  1891-1895 
Trego,  Charles  B.,  1837-1846 
Trevor,  John  B.,  1832 
Troth,  Henry,  1837-1841 
Tryson,  George  W.,  1831-1833 
Tyler,  Rufus,  1826-1837 
Vauclain,  Samuel  M.,  1898,  1906 
Vaux,  George,  Jr.,  1898-1899 
Walter,  Joseph  S.,  Jr.,  1834-1837 
Walter,  Thomas  U.,   i82sri83i, 

1840-1851 


Warder,  William  S.,  1825-1827 
Warner,  John  S.,  1837-1843 
Weaver,  Jacob,  i856r-i857 
Weaver,  John  J.,  1880-1891 
Weightman,  William,  1862-1863 
Wetherill,  Charles,  1835 
Wetherill,  J.  P.,  1902 
Wetherill,  John  P.,  1824-1825 
Wetherill,  William,  1832 
Wetherill,  William  C,  1916- 
Weygandt,  Thomas  J.,  1851-1863 
Wharton,  William,  Jr.,  1871 
Whitaker,  George  P.,   1851-1852 
White,  Charles  H.,  1828-1835 
White,  Samuel  S.,  1864-1867 
Whitney,  Asa,  1846-1850 
Whitney,  George,   1858-1860 
Whitney,  James  S.,  1862-1863, 

1865-1869 
Whitney,  John  R.,  1861 
WiCKHAM,  M.  T.,  1824 
WiEGAND,  John,  1831-1853 
Wiegand,  S.  Lloyd,  1864,  1890-1893 
Williams,  Edward  H.,  1871-1872 
Williams,  Isaac  S.,  1846-1850, 

1852-1863 
Wilson,  Joseph  M.,  1869-1886 
Wilson,  O.  Howard,  1864-1869 
Wolborn,  Cornelius  A.,  1844- 1850 
Wolf,  Otto  C,  1897-1913 
Wood,  Alan,  1845-1863 
Wood,  Samuel  R.,  1824-1825 
Wood,  Walter,  1903-1912 
Wootten,  John  E.,  1860-1862 
Yardley,  William,  Jr.,  1829 
Yeager,  Joseph,  1832 
Young,  Andrew,  1828-1830 


THE  INSTITUTE'S  ACTIVITIES 


I  4h  Khan  KLIN  Institute  was  organized  in  the  year  1824  to  meet  a 
.(..aaaU  in  America  for  an  Institution  similar  to  that  founded  by  Count 
\u.uii)rU  in  London  in  1799.  The  founders  intended  it  not  only  as  an 
i4»i'u»i>ri;ite  memorial  to  the  name  of  Franklin,  but  as  means  of  continuing 
'vi  till  time  a  work  which  throughout  his  long  life  he  perhaps  regarded  as 
'\*^  l>c\st,  namely,  the  discovery  of  physical  and  natural  laws  and  their  applica- 
luu  to  increase  the  well-being  and  comfort  of  mankind. 

The  Hall  of  the  Institute  is  located  on  the  east  side  of  Seventh  Street, 
Nvtwccu  Market  and  Chestnut  Streets,  and  was  built  from  plans  furnished 
'►>  John  Ilaviland,  architect.  The  corner-stone  was  laid  with  appropriate 
Nliisonic  and  other  ceremonies,  on  the  eighth  day  of  June,  1825,  at  noon. 
l  he  funds  for  the  purchase  of  the  lot  and  the  erection  of  the  building  were 
l>iovided  by  the  issue  of  a  building  loan,  which  was  freely  taken  by  members 
and  friends  of  the  enterprise,  and  has  long  since  been  repaid.  The  building 
was  completed,  and  the  Institute  took  possession  of  all  except  the  second 
tloor  (which  was  occupied  by  the  United  States  Courts  until  1830)  in  1826. 
Upon  the  first  floor  are  located  the  lecture-room  (capable  of  accommodating 
i*l>out  300),  and  laboratories  and  offices.  The  second  floor  is  occupied  by  the 
library,  to  which  special  attention  is  paid  elsewhere.  The  third  floor  is  given 
up  entirely  to  the  use  of  the  School  of  Mechanic  Arts. 

THE  LIBRARY 

The  plan  of  the  founders  contemplated  "  the  formation  of  a  library  of 
books  relating  to  science  and  the  useful  arts,  and  the  opening  of  a  reading- 
room  ; "  and,  accordingly,  in  1827,  the  first  Committee  on  Library  was 
appointed. 

The  books  forming  the  nucleus  of  the  library  were  stored  in  the  residence 
of  a  member  of  the  committee  until  early  in  the  year  1829,  when  the  first 
reading  room  was  opened.  During  the  next  year  a  special  committee  of 
twenty  issued  an  appeal  for  books  and  contributions  of  money  in  aid  of  the 
library. 

The  founding  of  the  Journal,  in  1826,  by  opening  the  way  to  the  establish- 
ment of  exchange  relations  with  other  societies  and  with  the  leading  maga- 
zines and  periodicals  devoted  to  science  and  the  useful  arts,  proved  an 
invaluable  help  in  promoting  its  growth,  and  thus,  early,  gave  to  the  library 
the  distinctive  character  which  it  has  since  maintained.  From  the  nucleus 
formed  by  this  useful  agency  has  grown  a  reference  library  of  scientific 
literature,  in  some  branches  unique,  and,  in  extent  and  completeness,  second 
(o  none  in  the  Ignited  States,  embracing  the  publications  of  the  principal 
hcientific  and  technical  societies  of  the  world,  and  the  leading  periodicals 
(iev(»ted  to  science  and  the  arts. 
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Several  of  the  foreign  governnients  have  deposited  with  the  library 
complete  sets  of  their  patent  office  publications.  There  are  on  the  shelves 
for  reference  files  of  the  specifications  of  the  patent  office  of  Great  Britain 
since  the  year  1617,  of  France  since  1791,  of  Switzerland  since  1888,  of  the 
United  States  since  1790.  Abstracts  of  the  patents  granted  by  Germany, 
Russia,  Canada,  Australia,  Hungary  and  Austria  can  also  be  consulted. 

The  library  is  annually  enriched,  also,  by  the  gift  of  numerous  technical 
publications  of  a  miscellaneous  character  from  foreign  governments,  and 
from  States  and  municipal  authorities  and  corporations.  These  embrace 
publications  relating  to  public  works;  official  reports  relating  to  geology,  the 
mining  and  metallurgical  industries,  agriculture,  public  health,  municipal 
engineering;  reports  of  railway  and  other  transportation  companies,  manu- 
facturing corporations,  etc. 

For  many  years  it  has  been  the  policy  of  this  committee  to  increase  the 
value  of  the  collection  as  a  library  of  reference,  and  to  this  end  it  has 
devoted  systematic  effort  to  the  task  of  completing  the  files  of  its  important 
serial  publications.  In  this  work,  the  committee,  with  the  substantial  assist- 
ance of  several  liberal  contributions  of  money  from  generous  friends  of  the 
Institute,  has  been  notably  successful. 

At  the  present  time  the  collection  consists  of  70,517  volumes  and  28,646 
pamphlets. 

To  inventors  and  manufacturers  seeking  for  information  respecting  the 
state  of  the  arts  and  manufactures,  the  extensive  collection  of  patent  literature 
which  the  library  plates  at  their  disposal  is  indispensable,  and  the  library  is 
constantly  resorted  to  by  attorneys  and  their  clients  for  the  purpose  of 
consulting  these  volumes;  while,  to  the  professional  man  and  the  student, 
the  scientific  and  technical  serials  in  which  the  library  is  so  rich  are  no  less 
indispensable  as  an  aid  in  pursuing  their  investigation. 

THE  COMMITTEE  ON  SCIENCE  AND  THE  ARTS 

A  branch  of  the  Institute's  work,  which,  perhaps,  more  obviously  than 
any  other,  illustrates  the  spirit  which  animated  the  founders,  and  which  their 
successors  have  worthily  perpetuated  and  striven  to  improve  and  extend,  is 
that  which  is  now  conducted  by  the  Committee  on  Science  and  the  Arts. 

One  of  the  things  that  was,  apparently,  uppermost  in  the  thoughts  of  the 
founders,  was  the  need — ^as  urgent  then  as  to-day — felt  by  inventors  and 
discoverers,  of  some  competent,  trustworthy  and  impartial  body,  to  whom 
they  could  safely  appeal  for  advice,  and  on  whose  judgment  they  could  con- 
fidently rely  for  an  opinion,  as  to  the  usefulness  of  their  inventions  and 
discoveries. 

One  of  the  first  acts  of  the  Board  of  Managers  was  to  appoint  a  Board 
of  Examiners,  whose  duty  it  was  to  examine  and  make  report  upon  all  new 
and  useful  machines,  inventions  and  discoveries  submitted  to  them.  Sub- 
sequently the  name  of  the  Board  of  Examiners  was  changed  to  the  "Com- 
mittee on  Inventions." 

This  organization  continued  in  existence  until  the  year  1834,  when,  by 
act  of  the  Institute,  it  was  abolished,  and  in  its  place  there  was  established 
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the  "Committee  on  Science  and  the  Arts,"  with  enlarged  powers  and  a 
wider  field  of  labor.  As  originally  constituted,  membership  in  this  com- 
mittee was  open  to  all  members  of  the  Institute  in  good  standing  who  chose 
to  enroll  their  names,  and  who  by  thus  voluntarily  associating  themselves 
with  the  committee,  pledged  themselves  to  perform  the  duties  assigned  to 
them. 

Under  this  form  of  organization  the  committee  continued  for  more  than 
fifty  years,  and  its  usefulness  during  this  long  period  is  attested  by  its 
records,  containing  the  results  of  the  examination  of  a  great  number  of 
inventions,  and  of  its  investigations  of  many  subjects  of  importance  en- 
trusted to  it  by  the  Institute. 

In  the  year  1886,  the  Institute  adopted  an  amendment  to  its  by-laws,  by 
which  this  committee  was  reorganized  on  an  elective  basis,  thus  abolishing 
the  plan  of  voluntary  association  which  had  heretofore  been  a  distinguishing 
feature.  By  this  amendment  the  Institute  established  a  Committee  on 
Science  and  the  Arts,  to  be  composed  of  forty-five  members  of  the  Institute, 
to  be  chosen  at  the  annual  election  (fifteen  each  year),  and  "who  shall 
pledge  themselves  by  their  acceptance  of  membership  to  perform  such  duties 
as  may  devolve  upon  them,  and  to  sustain  by  their  labors  the  scientific 
character  of  the  Institute." 

Some  years  later  the  membership  of  the  committee  was  increased  from 
forty-five  to  sixty  and  by  a  provision  recently  adopted  the  members  are 
appointed  by  the  Board  of  Managers,  twenty  each  year. 

A  substantial  proof  of  the  value  of  this  committee's  work,  and  which 
should  be  highly  gratifying  to  every  member  of  the  Institute,  is  afforded  by 
the  action  of  the  Board  of  Directors  of  City  Trusts  in  availing  itself  of 
the  committee's  services  in  the  distribution  of  the  John  Scott  Legacy  Medal 
and  Premium,  "to  ingenious  men  and  women  who  make  useful  inventions." 
The  committee  has  so  carefully  guarded  its  recommendations  of  this  award, 
which  bears  on  the  obverse  of  the  medal  the  inscription,  "  Awarded  by  the 
City  of  Philadelphia,"  that,  thus  far,  in  not  a  single  case,  has  the  Board  of 
City  Trusts,  to  whose  hands  the  city  has  confided  the  administration  of  the 
trust,  failed  to  approve  its  judgments. 

During  the  past  twenty-five  years  the  committee  has  investigated  over  900 
discoveries,  processes,  and  inventions. 

THE  JOURNAL 

The  publication  of  a  journal  for  the  diffusion  of  knowledge  on  all  sub- 
jects connected  with  science  and  the  useful  arts,  was  embraced  in  the  plan 
of  the  founders,  and  was  undertaken  shortly  after  the  organization  had  been 
effected.  This  publication  has  been  continued  without  interruption  to  the 
present  time,  and  has  proved  most  useful,  not  only  in  directly  promoting  the 
aims  and  objects  of  the  Institute,  but  also  in  extending  the  sphere  of  its 
influence  beyond  the  limits  of  its  local  habitation. 

The  first  step  to  secure  a  publication  was  taken  by  the  Institute  as  early 
as  1825,  when,  by  arrangement  with  C.  S.  Williams,  publisher,  a  magazine 
bearing  the  title  The  American  Mechanics*  Magazine,  and  which  had  been 
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founded  by  him  in  New  York  at  the  beginning  of  that  year,  was  acquired  by 
Dr.  Thomas  P.  Jones,  who  had  recently  been  elected  professor  of  mechanics 
in  The  Franklin  Institute.  At  the  outset  the  responsibility  of  this  venture 
appears  to  have  been  assumed  by  Dr.  Jones,  after  he  had  received  assurances 
of  active  co-operation  and  support  from  the  members  of  the  Institute,  who 
were  warmly  interested  in  its  success. 

The  prospectus  of  the  new  publication,  which  was  issued  August  i. 
1825,  announced  the  fact  that  "  shortly  will  be  published 

THE 
FRANKLIN  JOURNAL 

AND 

MECHANICS'  MAGAZINE, 

Under  the  Patronage 

of  the 

Franklin  Institute,  of  the  State  op  Pennsylvania,  por  the  promotion  of  the 
Mechanic  Arts.  Edited  by  Dr.  Thomas  P.  Jones.  Professor  of 

Mechanics  in  the  Institute." 

The  object  of  The  Franklin  Journal,  as  defined  in  the  prospectus,  was, 
"to  diffuse  information  on  every  subject  connected  with  useful  arts." 

In  the  prospectus  of  The  Franklin  Journal  attention  is  called  to  the  fact 
that  it  was  intended  to  give  a  list  of  patented  inventions,  with  remarks  upon 
their  utility  and  originality.  This  proposition  was  literally  maintained  and 
continued  as  a  prominent  feature  of  the  Journal  to  the  close  of  1859,  save 
that  the  "  Remarks,"  which  were  in  many  cases  of  the  greatest  value  to 
those  interested  in  the  progress  of  the  arts  and  manufactures,  were  discon- 
tinued on  the  death  of  Dr.  Jones.  His  accession  to  the  position  of  Super- 
intendent of  the  Patent  Office  naturally  caused  him  to  devote  special  atten- 
tion to  the  preservation  of  the  record  of  patents  in  the  pages  of  the  Journal. 
This  circumstance  has  since  proved  of  considerable  value  to  all  who  have 
need  to  refer  to  the  early  patents  of  the  United  States,  as  will  appear  from 
the  following  explanation : 

In  the  official  Patent  Office  publications,  issued  by  the  Government  prior 
to  the  year  1843,  the  publication  of  the  claims  was  omitted;  while,  for  a 
considerable  period  the  Journal  published  an  abstract  of  the  specifications 
and  the  claims  in  full.  The  Journal,  consequently,  is  the  only  source  at 
present  available  for  reference  to  the  specifications  and  claims  of  patents 
issued  by  the  United  States,  from  1828  to  1842,  inclusive.  The  Journal  can 
abo  be  used,  in  place  of  the  official  publications,  as  a  source  of  reference  to 
the  patents  granted  during  the  period  1826-1859  in  which  the  patent  lists 
were  published  therein. 

The  complete  file  of  the  Journal  embraces  The  Franklin  Journal,  1826- 
1827,  and  the  Journal  of  The  Franklin  Institute,  1828  to  the  present  time, 
184  volumes  in  all. 

In  its  present  form,  the  Journal  is  an  octavo  of  about  100  pages.  It  is 
published  monthly,  the  twelve  impressions  being  divided  into  two  volumes 
yearly — ^January  to  June  and  July  to  December,  each  separately  paged,  and 
supplied  with  title-page  and  index. 


20  YEAR  BOOK  OF 

THE  SCHOOL  OF  MECHANIC  ARTS 

The  first  Board  of  Managers  of  the  Institute  provided  for  the  establish- 
ment of  a  standing  Committee  on  Instruction,  charged  with  the  duty  of 
directing  its  educational  work. 

This  committee  speedily  perfected  plans  for  systematic  instruction  by 
means  of  lectures  and  demonstrations.  Professorships  in  chemistry,  in  natural 
philosophy  and  mechanics,  and  in  architecture  were  established  and  filled  by 
the  election  of  capable  instructors. 

Provision  was  next  made  for  the  instruction  of  mechanics  and  appren- 
tices and  those  engaged  in  the  useful  trades,  and  early  in  1824  a  school  of 
mechanical  and  architectural  drawing  was  established.  This  experiment  seems 
to  have  been  crowned  with  complete  success ;  and  the  managers  proceeded  to 
establish  another  school,  in  which  should  be  taught  "  all  the  useful  branches 
of  English  literature  and  the  ancient  and  modern  languages."  This  project 
was  realized  in  1826.  In  1827  over  three  hundred  scholars  were  upon  its 
roll.  It  was  the  model  upon  which  the  Central  High  School,  shortly  after- 
wards established  by  the  city  as  part  of  the  public  school  system,  was  pat- 
terned. With  the  organization  of  the  public  high  school,  that  of  the  Institute 
was  abandoned  as  unnecessary.  The  drawing  school,  however,  was  con- 
tinued, and  has  maintained  an  uninterrupted  existence  to  the  present.  Its 
leading  feature— that  of  training  pupils  for  actual  work  in  shop  and  office — 
has  always  been  rigorously  preserved,  and  at  the  present  time,  as  a  school 
for  mechanical  draughtsmen,  it  is  conceded,  by  those  best  qualified  to  judge, 
to  be  one  of  the  most  thorough  and  practical  of  any  in  the  country. 

About  sixteen  years  ago  classes  in  mathematics  were  established;  these 
later  became  a  part  of  the  school  of  machine  design.  Instruction  in  naval 
architecture  was  first  given  in  October,  1899. 

All  departments  of  instruction  were  united  in  the  year  1910  and  are  now 
known  as  the  School  of  Mechanic  Arts. 


LECTURES 

These  have  always  occupied  a  prominent  place  in  the  scheme  of  the 
Institute's  work,  from  the  beginning  to  the  present 

The  first  course  was  given  in  the  old  Academy  Building,  on  Fourth 
Street,  near  Arch,  owned  by  the  University  of  Pennsylvania,  the  use  of 
which  for  this  purpose  was  granted  by  the  trustees;  and  the  work  of  the 
professors  was  ably  supplemented  by  a  corps  of  volunteer  lecturers  from  the 
membership  of  the  Institute.  A  little  later,  the  Institute  rented  the  lower 
floor  of  the  old  Carpenters'  Hall  for  this  purpose,  and  finally,  on  the  com- 
pletion and  occupancy  of  the  hall,  the  lectures  were  held  in  its  own  lecture 
room. 

For  many  years  the  lectures  were  of  the  nature  of  regular  courses  on 
architecture,  mechanics,  physics,  and  chemistry,  varied  of  course  from  year 
to  year,  but  following  generally  the  plan  of  graded  or  consecutive  instruction, 
as  in  schools  and  colleges.  This  system,  however,  though  for  a  long  period 
admirably  useful  in  meeting  the  needs  of  the  public,  was  found  in  time  to  be 
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gradually  outgrowing  its  usefulness.  Lecture  courses  on  scientific  themes, 
which  for  years  had  been  practically  pre-empted  by  The  Franklin  Institute, 
in  time  were  made  attractive  features  in  the  schools  and  colleges,  and  the 
popular  science  lecturer  became  a  conspicuous  figure  on  the  public  lecture 
platform.  And  so  it  came  about,  naturally,  that  the  Committee  on  Instruction 
found  it  advantageous  gradually  to  modify  its  plans  to  adapt  them  to  the 
changes  of  the  times.  For  a  number  of  years,  accordingly,  the  character  of 
the  Institute  lectures  has  departed  widely  from  the  old-time  pattern.  The 
object  at  present  most  conspicuously  kept  in  view  in  the  selection  of  the 
lectures  is  to  give  the  members  of  the  Institute  the  advantage  of  having 
presented  to  them  the  latest  advances  in  the  useful  arts  and  the  sciences 
bearing  thereon;  and,  to  this  end,  the  committee's  efforts  each  year  are 
directed  to  the  purpose  of  securing  the  services  of  men  of  eminence  in  their 
respective  fields  of  labor,  who  are  invited  to  select  their  own  themes.  Since 
its  foundation  The  Franklin  Institute  has  given  free  to  the  public  thousands 
of  lectures  by  distinguished  scientists  and  technologists  on  scientific  and 
technological  subjects  in  addition  to  numerous  popular  and  illustrated  ad- 
dresses on  subjects  of  immediate  interest  to  the  public  and  germane  to  the 
topics  of  the  day. 

MEETINGS 

General  meetings  of  the  Institute's  entire  membership  are  held  once 
each  month,  except  during  the  summer.  At  these  meetings  g^eat  inven- 
tions and  discoveries,  important  engineering  projects,  and  notable  achieve- 
ments in  all  fields  of  scientific  progress  are  presented,  exhibited  or  discussed. 
Many  of  the  epoch-making  inventions  have  been  shown  in  their  experi- 
mental stages  at  these  meetings — ^as  the  phonograph,  the  electric  light,  the 
typewriter,  liquid  air  apparatus,  machine  telegraphy,  etc. 

EXHIBITIONS 

As  a  means  of  promoting  the  mechanic  arts,  the  holding  of  exhibitions 
was  highly  favored  by  the  founders,  and  in  this  field  of  activity  the  Institute, 
for  many  years,  was  conspicuously  prominent. 

The  first  exhibition  of  American  manufactures  was  held  in  October, 
1824,  in  Carpenters'  Hall. 

This,  it  should  be  remembered  to  the  credit  of  the  Institute,  was  the 
first  of  the  kind  to  be  undertaken  in  this  cotmtry. 

The  exhibitions  of  the  Institute  were  held  yearly  or  biennially,  down  to 
the  year  1858.  Many  of  the  earlier  events  took  place  in  the  old  Masonic 
Hall,  on  Chestnut  Street,  above  Seventh,  and  in  a  temporary  annex  thereto, 
and  the  more  recent  ones  in  the  one-time  famous  Museum  Building,  at 
Ninth  and  Sansom  Streets,  the  destruction  of  which  by  fire,  in  the  year  1850, 
made  it  necessary  for  the  managers,  for  several  years,  to  adapt  themselves 
to  less  desirable  quarters,  and  finally  to  discontinue  the  exhibitions  for  a 
time  for  want  of  a  centrally  located  building  suitable  for  the  purpose. 

In  the  year  1874  occurred  the  fiftieth  anniversary  of  The  Franklin  In- 
stitute, and  a  fortunate  circumstance  enabled  the  managers  to  signalize  the 
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event  by  holding  an  exhibition,  which  proved  from  every  point  of  view  an 
eminently  successful  one.  The  circumstance  spoken  of  was  the  fact  that  the 
Pennsylvania  Railroad  Company  placed  at  the  service  of  the  Institute,  for 
exhibition  purposes,  the  old  building  at  Thirteenth  and  Market  Streets,  for 
many  years  occupied  as  a  freight  station.  Over  268,000  visitors  attended  this 
exhibition. 

Successful,  however,  as  was  the  exhibition  of  1874,  it  was  eclipsed  in 
brilliancy,  and  in  value  from  the  educational  and  technical  standpoint,  by 
that  of  1884,  which  will  ever  be  memorable  in  the  annals  of  The  Franklin 
Institute.  This  was  the  Electrical  Exhibition,  held  in  the  autumn  of  that 
year,  under  the  direction  of  the  Institute,  and  which  by  Act  of  Congress, 
approved  February  26,  1883,  was  made  international  in  character.  It  was  the 
first  exhibition  in  America  devoted  exclusively  to  the  electrical  arts. 

In  1885  the  Novelties  Exhibition  was  held  in  the  building  erected  for 
the  electrical  exhibition. 

No  further  exhibitions  have  been  held  since  that  time,  though  the  In- 
stitute co-operated  with  the  Philadelphia  Museums  in  the  management  of 
the  National  Export  Exposition  of  1899. 


SOME  INSTANCES  OF  THE  INSTITUTE'S  WORK 

(CHRONOLOGICALLY  STATED) 


1824.  It  held  the  first  Exhibition  of  American  Manufactures  in  Car- 
penters* Hall  on  October  18,  19,  20.  Silver  medals  were  awarded  for  steel, 
domestic  carpetings,  straw  and  grass  bonnets,  etc. 

Classes  were  established  in  Chemistry,  Mechanics,  Natural  History, 
Architecture,  Mathematics,  and  Drawing. 

The  first  course  of  lectures  commenced  April  28  and  was  held  in  the 
Academy  Building,  Fourth  Street  near  Arch. 

1826.  In  January  the  first  number  of  The  Franklin  Journal  was  issued 
under  the  editorial  management  of  Dr.  Thomas  P.  Jones,  who  two  years 
later  became  Superintendent  of  the  United  States  Patent  Office. 

It  extended  its  educational  efforts  by  establishing  on  April  6th  a  High 
School,  in  which  Mathematics,  Drawing,  Geography,  History,  Latin,  Greek, 
French,  Spanish  and  German  were  taught.  Three  hundred  and  four  pupils 
were  in  attendance  in  October. 

Thirty- four  thousand  visitors  attended  the  Institute's  Third  Industrial 
Exhibition  during  its  four  days'  progress. 

1827.  Select  Committee  on  Dry  Docks  made  a  lengthy  illustrated  report, 
giving  costs,  methods  of  operation,  etc 

1829.  Committee  appointed  to  investigate  the  efficiency  of  moving  water 
as  a  motive  power  (water  wheel  experiments). 

1830.  Committee  appointed  to  inquire  into  causes  of  the  explosion  of 
steam  boilers. 

1831.  Joint  Committee  of  The  Franklin  Institute  and  American  Philo- 
sophical Society  first  began  systematic  meteorological  observations  in  aid  of 
agricultural  and  other  interests. 

1832.  Commission  appointed  to  examine  into  the  resources,  including 
agricultural,  of  Pennsylvania,  an  action  which  led  to  a  Geological  Survey 
of  the  State. 

Notable  paper  in  Journal  of  The  Franklin  Institute  by  Professor 
Walter  R.  Johnson  on  "The  Strength  of  Steam  Boilers." 

The  Secretary  of  the  Treasury  of  the  United  States  requested  a  further 
extension  of  the  Institute's  inquiry  into  the  causes  of  the  explosion  of  steam 
boilers  to  include  the  prevention  of  steam  boiler  explosions. 

Committee  appointed  to  investigate  the  strength  of  materials.  This 
committee  devised  apparatus  of  various  forms  for  the  testing  of  metals, 
steam  boilers,  building  materials,  etc. 

The  Institute  was  requested  by  the  State  Legislature  to  examine  and 
report  upon  the  then  existing  system  of  weights  and  measures. 

23 
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1834.  The  Secretary  of  the  Commonwealth  of  Pennsylvania  presented 
the  thanks  of  the  State  for  the  report  on  weights  and  measures  received 
from  the  Institute. 

1837.  The  general  interest  created  by  the  Institute's  work  gave  rise  to 
a  movement  for  the  establishment  of  a  school  of  arts.  The  project  failed  at 
that  time,  but  resulted  later  in  the  founding  of  the  Department  of  Science  of 
the  University  of  Pennsylvania. 

1838.  The  report  of  the  Committee  on  Uniformity  of  Weights  and 
Measures  was  printed.  (The  present  laws  of  the  State  are  based  on  this 
report.) 

1839.  November  Journal  contained  full  translation  of  Daguerre's 
original  communication  to  the  French  Academy  describing  his  discoveries 
in  photography  (the  Daguerreotype). 

1840.  Professor  A.  D.  Bache's  report  on  education  in  Europe  appeared 
in  the  Journal.  (This  report  was  made  for  use  in  connection  with  the 
organization  of  Girard  College.) 

1843.  The  Pennsylvania  Legislature  appropriated  $4000  to  be  devoted 
to  the  purchase  of  instruments  for  the  equipment  of  stations  throughout  the 
State  for  the  systematic  observation  and  collection  of  meteorblogical  facts; 
the  expenditure  being  left  in  the  hands  of  the  Institute. 

This  is  the  earliest  instance  on  record  of  the  appropriation,  in  any 
country,  of  public  funds  for  the  collection  of  facts  relating  to  the  weather. 

1850.  The  School  of  Design  for  Women  was  founded  by  the  Institute. 
Mrs.  Sarah  Peters,  first  Directress. 

1863.  Monthly  reports  of  Meteorological  Phenomena  at  Philadelphia 
were  published  in  the  Journal.     (These  were  continued  to  1869.) 

1864.  The  shape  and  proportion  of  screw  threads  used  in  machine 
construction  were  investigated  by  a  special  committee.  The  report  of  this 
committee  was  presented  in  1865  and  recommended  for  adoption  by  machine 
builders  throughout  the  United  States  a  uniform  and  simplified  system  of 
screw  threads. 

A  few  years  later  this  was  officially  adopted  by  the  Government,  and 
under  the  designation  of  the  "  U.  S."  or  "  Franklin  Institute  Standard  "  is 
now  in  universal  use. 

1869.  Resolutions  passed  by  the  meeting  in  August  and  addressed  to 
Councils  suggested  an  exhibition  to  commemorate  the  hundredth  anniver- 
sary of  the  United  States  and  resulted  in  the  holding  of  the  Centennial 
Exhibition  of  1876. 

1872.  Committee  on  the  mode  of  determining  the  horsepower  of  steam 
boilers  published  its  report. 

1873.  The  Institute  approved  Professor  Lesley's  recommendation  of  a 
more  thorough  Geological  Survey  of  Pennsylvania,  and  asked  the  Legislature 
to  give  prompt  and  full  effect  to  the  same.  (The  beginning  of  the  Second 
Geological  Survey.) 

Committee    on    Conflagrations    and    Deaths    from    Petroleum    Used    in 
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Lamps.  A  full  report.  Resolutions  were  sent  to  the  Governor  and  Legis- 
lature, requesting  the  appointment  of  a  commission  to  investigate  the  sub- 
ject, determine  tests,  and  to  make  laws  relating  to  the  burning  of  oils  in 
lamps. 

1874.  Fiftieth  anniversary.  Held  great  industrial  exhibition  at  Thirteenth 
and  Market  Streets — the  site  of  the  Wanamaker  store. 

1875.  City  Councils  appropriated  money  for  the  expenses  of  an  expert 
commissiQn  to  be  nominated  by  The  Franklin  Institute  and  to  act  in  con- 
junction with  the  Chief  Engineer  of  the  Water  Department.  To  this  com- 
mission was  referred  the  subject  of  the  present  and  future  water  supply  of 
Philadelphia. 

1876.  The  Pennsylvania  Museum  and  School  of  Industrial  Art  housed 
and  fostered  by  the  Institute. 

1882.  Report  of  the  Special  Committee  on  the  pollution  of  the  Schuylkill 
River  presented  its  report  suggesting  the  construction  of  an  intercepting 
sewer  along  the  Eastern  banks  of  the  Schuylkill  from  Manayunk,  with  an 
outlet  below  the  densely  populated  portions  of  the  city. 

1883.  Special  Committee  on  the  prevention  of  fires  in  theatres  presented 
an  exhaustive  report  which  contained  thirty-eight  recommendations  intended 
to  make  places  of  amusement  more  safe. 

1884.  Without  Federal  or  State  aid  the  Institute  held  the  first  great 
International  Electrical  Exhibition. 

The  first  International  Conference  of  Electricians  was  held  during  the 
progress  of  the  exhibition. 

During  and  immediately  after  the  exhibition  the  most  complete  and 
extended  series  of  tests  attempted  to  that  time  were  made  to  determine 
the  characteristics  of  all  the  more  important  types  of  electrical  apparatus  and 
appliances  then  commercially  used. 

The  organization  of  The  American  Institute  of  Electrical  Engineers 
this  year  resulted  from  the  holding  of  the  Electrical  Exhibition  and  the 
International  Conference  of  Electricians  held  under  the  auspices  of  the 
Institute. 

1885.  Novelties  exhibition  held  in  the  buildings  erected  for  use  of  the 
electrical  exhibition. 

1887.  The  Institute  organized  the  Pennsylvania  State  Weather  Service. 
Voluntary  observers  made  regular  reports  on  the  weather  conditions  of  the 
State.  An  appropriation  was  made  by  the  State  to  cover  cost  of  clerical 
services  and  printing.  The  service  was  in  operation  until  1891,  when  the 
State  discontinued  the  appropriation. 

1890.  Joseph  M.  Wilson's  voluminous  report  on  schools,  with  particular 
reference  to  trade  schools,  appeared  in  the  Journal  of  The  Franklin 
Institute  during  the  year.  (This  report  served  as  a  basis  for  the  organiza- 
tion of  the  Drexel  Institute.) 

1897.  A  communication  from  the  Board  of  Health  of  the  City  of  Phila- 
delphia requested  the  Institute  to  appoint  a  committee  to  confer  with  the 
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Board  of  Health  with  a  view  of  taking  action  to  abate  or  modify  the  smoke 
nuisance.    A  full  report  appeared  in  the  Journal. 

1899.  National  Export  Exposition  held  in  conjtmction  with  the  Phila- 
delphia Museums. 

1901.  Resolutions  passed  to  promote  commerce  by  the  improvement  of 
waterways  and  approving  the  creation  of  the  Department  of  Commerce. 

1902.  The  metric  system  fully  discussed  at  the  monthly  meetings.  Reso- 
lutions passed  petitioning  the  national  government  to  enact  such  laws  as 
will  ensure  its  proper  use. 

1906.  Resolutions  passed  urging  the  improvement  of  national  waterways, 
particularly  the  Chesapeake  and  Delaware  Canal. 

1914.  Conducted  meeting  in  Philadelphia  celebrating  thirtieth  anniver- 
sary of  the  International  Electrical  Exhibition. 

1915.  First  awards  of  The  Franklin  Medal. 


CHARTER  AND  BY-LAWS 


THE  FRANKLIN  INSTITUTE 

OF  THB  STATB  OF  PEKKSYLVAKIA  FOR  THB  PROMOTION  OF  THB 

MECHAKIC  ARTS 

An  Act  to  amend  and  alter  the  Act  incorporating  The  Franklin  Institute 
of  the  State  of  Pennsylvania  for  the  promotion  of  the  Mechanic  Arts. 

Whereas,  The  Act  approved  March  thirtieth,  one  thousand  eight  hundred 
and  twenty-four,  incorporating  The  Franklin  Institute  of  the  State  of  Penn- 
sylvania, for  the  promotion  of  the  Mechanic  Arts,  has  been  found  insufficient 
and  inconvenient  for  accomplishing  the  objects  of  said  corporation,  and  the 
said  corporation  has  applied  for  alteration  and  amendment  thereof. 

Section  i.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  Commonwealth  of  Pennsylvania,  in  General  Assembly  met,  and  it  is 
hereby  enacted  by  the  authority  of  the  same,  that  the  present  members  of 
said  corporation,  and  all  such  persons  as  may  hereafter  become  members 
thereof,  shall  be,  and  are  hereby  created,  a  body  politic  and  corporate  by 
the  name  of  "  The  Franklin  Institute  of  the  State  of  Pennsylvania  for 
THE  Promotion  of  the  Mechanic  Arts,''  and  shall  have  perpetual  succession, 
be  able  to  sue  and  be  sued,  to  plead  and  be  impleaded,  to  have  and  use  a 
common  seal,  and  the  same  to  break,  alter  and  renew  at  pleasure,  and  shall 
be  able  to  take,  hold,  purchase  and  enjoy  such  real  and  other  estates  of  any 
nature  or  kind  whatsoever  as  they  may  obtain  by  purchase,  devise,  bequest 
or  gift,  and  the  same  at  their  pleasure  to  sell,  lease,  mortgage,  pledge,  en- 
cumber, or  dispose  of  as  they  may  deem  proper  or  convenient  for  promoting 
the  objects  of  the  said  corporation;  and  the  said  corporation  shall  have  the 
like  power  over  any  real  estate  or  other  estates  now  owned  or  held  by  them ; 
provided,  that  the  clear  yearly  value  of  the  real  estate  at  any  time  held  by 
them  shall  not  exceed  ten  thousand  dollars. 

Sec.  2.  That  it  shall  be  lawful  for  the  said  corporation  to  raise  funds 
for  the  payment  of  its  present  indebtedness,  and  for  all  other  purposes  of 
the  said  corporation,  to  create  and  sell  such  number  of  shares  of  stock,  at 
ten  dollars  each,  as  may  be  deemed  proper  to  represent  the  estates  of  the 
said  corporation,  and  the  certificates  of  such  stock  shall  be  in  such  form,  be 
transferable  in  such  manner,  subject  to  such  pa3rments,  and  entitle  the  holder 
thereof  to  such  privileges,  as  the  said  corporation  may,  by  its  By-Laws  in 
reference  to  such  stock,  grant  and  direct. 

Sec.  3.  The  object  of  the  said  corporation  shall  be  the  promotion  and 
encouragement  of  manufactures  and  the  mechanical  and  useful  arts,  by  the 
establishment  of  lectures  on  the  sciences  connected  with  them,  by  the 
formation  of  cabinets  of  models,  minerals,  machines,  materials  and  products, 
by  exhibitions  and  premiums,  by  a  library  and  by  all  such  measures  as  they 
may  judge  expedient. 
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Sec.  4.  The  members  of  the  said  corporation  shall  consist  of  manu- 
facturers, mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts» 
and  of  such  stockholders  in  said  corporation  as  may,  by  the  By-Laws,  be 
entitled  to  the  privileges  of  members;  and  every  member  shall  pay  such 
sum  for  an  annual  or  life  subscription  as  the  By-Laws  of  said  corporation 
may  require;  and  honorary  and  corresponding  members  may  be  elected  at 
^uch  times,  and  in  such  a  way,  and  with  such  privileges  as  said  corporation 
may  deem  expedient. 

Sec.  5.  The  said  corporation  shall  be  managed  in  such  way,  and  by 
such  number  of  officers,  managers  and  other  persons  as  the  By-Laws  may 
prescribe,  and  the  powers  and  functions  of  such  officers,  managers  or  other 
persons,  the  rights  and  duties  of  members,  the  manner  of  their  election,  and 
the  causes  which  may  justify  their  expulsion  or  suspension,  and  all  other 
concerns  of  the  said  corporation,  shall  be  fixed  and  regulated  by  its  By-Laws, 
which  By-Laws  shall  be  adopted  by  said  corporation  at  the  first  monthly 
meeting  after  the  acceptance  of  this  amended  Charter,  and  said  By-Laws 
shall  be  altered  and  amended  only  in  the  manner  provided  in  said  By-Laws 
as  then  adopted. 

Sec.  6.  So  much  of  the  Act  to  which  this  is  a  supplement  as  is  incon- 
sistent herewith  is  repealed. 

Office  of  the  Secretary  of  the  Commonwealth  of  Pennsylvania, 

April  25th,  1864. 
I  certify  that  the  foregoing  bill  passed  both  branches  of  the  Legislature, 
and  received  the  signature  of  the  Governor  on  this  day.    As  witness  my  hand 
the  day  and  the  year  above  written. 

(Signed.)  Eli  Slifer,  Secretary  of  the  Commonwealth, 
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Article  L — Trustees. 

Section  i.  All  Real  and  Personal  Estate  of  the  Institute  which  may 
hereafter  be  acquired  by  voluntary  subscription  or  devise,  bequest,  donation, 
or  in  any  way  other  than  through  its  own  earnings  or  by  investment  of  its 
own  funds,  saving  where  the  donors  shall  expressly  provide  to  the  con- 
trary, shall  be  taken  as  acquired  upon  the  condition  that  the  same  shall  be 
vested  in  a  Board  of  Trustees,  who  shall  be  appointed  in  the  manner  here- 
inafter indicated.  Unless  the  title  to  such  property  shall  be  directly  vested 
in  said  Board  of  Trustees  by  the  donors,  the  Institute,  by  deed  attested  by 
the  President  and  Secretary,  which  they  are  hereby  authorized  to  execute 
and  deliver,  shall  forthwith  convey  the  same  to  said  Trustees,  who  shall  hold 
it  in  trust  for  the  purposes  specifically  designated  by  the  donors;  or,  if  there 
shall  be  no  specific  designation,  for  the  benefit  of  the  Institute  in  the  way 
and  manner  hereinafter  provided,  so  that  the  same  shall  not,  in  any  event* 
be  liable  for  the  debts  of  the  Institute. 
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Sec.  2.  Said  Board  of  Trustees  shall  be  composed  of  seven  (7)  members, 
originally  elected  by  the  Board-  of  Managers  on  its  own  nomination. 

Vacancies,  as  they  occur,  shall  be  filled  by  election  by  the  Board  of 
Managers  from  nominations  made  by  the  remaining  Trustees  to  a  stated 
meeting  of  the  Board  of  Managers  at  least  one  month  prior  to  the  election; 
the  Board  of  Managers  to  have  the  right  to  reject  any  nominations  not 
satisfactory  to  them. 

The  remaining  members  of  the  Board  of  Trustees,  whenever  at  any  time 
it  shall  be  deemed  necessary  to  do  so,  shall  have  power  to  assign  and  convey 
the  property  held  by  them,  so  as  to  vest  the  title  thereto  in  themselves  and 
their  successors. 

Sec.  3.  Said  Trustees  shall  have  full  power  and  authority,  from  time  to 
time,  to  assign,  sell  and  dispose  of  any  property,  real  and  personal,  by  them 
held,  unless  there  shall  be  some  direction  by  the  donors  to  the  contrary,  and 
shall  have  power  to  convey  the  same  without  purchasers  being  obliged  to 
see  to  the  application  of  the  purchase  moneys,  when  authorized  so  to  do  by  a 
vote  of  two-thirds  (Ys)  of  the  members  present  at  any  regular  or  special 
meeting  of  the  Board  of  Managers;  provided,  that  they  shall  not  be  obliged 
to  sell  or  convey  unless  a  majority  of  their  own  Board  shall  also  approve. 

Sec.  4.  Said  Trustees  shall  not  be  confined  to  legal  investments,  but 
shall  have  full  power  to  invest  in  any  real  property,  improvements  and 
alterations,  and  in  any  securities,  other  than  shares  of  stock,  or  unusual 
personal  obligations,  which  to  them  may  seem  advisable. 

Sec  5.  Said  Trustees  shall  have  power  to  appoint  agents  to  act  for 
them,  and  for  the  acts  of  such  agents  they  shall  not  be  personally  responsible 
where  they  have  exercised  ordinary  prudence  in  selecting  them. 

Sec.  6.  Said  Trustees  shall  have  power  to  carry  into  effect  any  special 
trusts  upon  which  any  property  may  be  held  by  them.  They  shall  pay  out  all 
necessary  and  proper  costs,  charges  and  expenses,  and  from  time  to  time 
shall  pay  over  the  net  income  to  the  Board  of  Managers,  to  be  applied  by 
them  to  the  uses  of  the  Institute  in  accordance  with  the  terms  of  the  trusts 
from  which  the  income  is  derived. 

The  principal  and  interest  of  all  trust  funds  shall  not  be  liable  for  debts 
of  the  Institute  but  shall  be  devoted  to  its  continuance  and  preservation. 

Sec.  7.  At  the  annual  meeting  of  the  Board  of  Managers  in  each  year, 
said  Board  of  Trustees  shall  present  report  of  their  proceedings  and  a 
detailed  statement  of  their  receipts  and  expenditures  for  the  year.  An 
approval  of  such  account  shall  be  final  and  conclusive,  and  shall  bar  any 
right  to  demand  any  other  or  further  accounting. 

Sec.  8.  The  Board  of  Trustees,  at  a  meeting  of  the  members  of  the 
Institute,  called  after  three  (3)  months'  special  notice,  at  which  the  holders 
of  nine-tenths  (Vw)  of  the  whole  outstanding  shares  of  stock  shall  vote 
affirmatively,  may  convey  all  property,  real  and  personal,  in  them  vested,  to 
the  Institute,  free  and  clear  of  all  trusts;  provided,  that  there  be  no  specific 
trusts  violated  by  such  conveyance,  and  that  all  the  members  of  said  Board, 
as  the  same  shall  then  be  constituted,  shall  approve  of  such  conveyance. 


30  YEAR  BOOK  OF 

Article  II. — Stock, 

Section  i.  The  Real  and  Personal  Estates  of  the  Institute  as  held  upon 
the  First  day  of  January,  One  Thousand  Eight  Hundred  and  Eighty-one, 
shall  be  valued  at  One  Hundred  Thousand  Dollars,  and  shall  be  represented 
by  Ten  Thousand  Shares  of  Stock  of  the  par  value  of  Ten  Dollars  each. 
Said  shares  shall  be  divided  into  two  classes,  viz.  :— 

First  Class,— Shzres  not  registered  for  use :  on  which  no  annual  payment 
shall  be  charged  or  collected,  and  the  holders  thereof  shall  not  have  the 
privileges  of  members  of  the  Institute,  but  may,  if  of  legal  age,  vote  at  any 
annual  election  for  officers,  managers  and  auditors,  upon  the  payment  of 
One  Dollar  upon  each  share  of  stock  on  which  they  may  desire  to  vote; 
provided,  however,  such  shares  have  been  held  by  the  same  person  at  least 
three  months  before  such  election. 

Shares  of  the  First  Class  may  be  converted  into  shares  of  the  Second 
Class  at  the  pleasure  of  the  owners,  provided  the  transfer  be  approved  by 
the  Board  of  Managers;  but,  when  once  so  converted,  they  shall  always 
continue  in  the  Second  Class. 

Second  Class, — Shares  registered  for  use:  on  which  Twelve  Dollars 
per  annum  shall  be  due  and  payable  from  resident  members  in  advance  on 
the  first  day  of  October  in  each  year,  except  as  hereinafter  provided. 

Non-resident  holders  of  Second  Qass  stock  shall  pay  an  annual  fee  of 
Five  Dollars. 

Sec.  2.  The  holders  of  Second  Class  stock  shall  be  entitled  to  the  use 
of  the  library,  lectures  and  reading-room;  and,  if  of  legal  age,  to  all 
other  privileges  of  membership  in  the  Institute,  so  long  as  they  make  the 
annual  payment  in  advance ;  and  shall,  on  the  payment  of  One  Dollar  there- 
for, be  entitled  to  a  Certificate  of  Membership. 

Sec.  3.  If  the  annual  dues  for  successive  years  remain  unpaid  at 
the  expiration  of  two  and  a  half  years  on  any  share  of  stock  of  the 
Second  Class,  such  share  shall  then  become  forfeited  to  the  Institute;  but 
such  forfeiture  may  be  remitted  by  a  unanimous  vote  of  the  Board  of 
Managers. 

Sec.  4.  Stock  of  the  Second  Class  may  be  held  in  trust  for  persons  not 
of  legal  age,  and  shall  be  liable  to  the  payment  of  only  one-half  the  annual 
fees  due  upon  stock  of  Second  Class  held  by  persons  of  legal  age ;  provided, 
that  when  such  minors  arrive  at  legal  age,  new  certificates,  subject  to  the 
full  annual  contribution,  shall  issue  on  payment  of  the  customary  fee. 

Sec.  5.  Certificates  for  the  First  Class  stock  may  be  issued  for  any 
number  of  shares  in  a  single  certificate ;  but  every  certificate  for  the  Second 
Qass  shall  be  for  one  share  only. 

Sec.  6.  No  share  of  stock  in  the  Second  Class  shall  be  transferred  until 
all  arrearages  and  fines  are  paid,  and  all  books  and  tickets  returned,  and  the 
transfer  approved  by  the  Board  of  Managers. 

Sec  7.  All  certificates  of  stock  shall  be  signed  by  the  President  and 
Secretary;  shall  be  issued  by  the  Actuary,  and  shall  be  transferable  only  on 
the  books  of  the  Institute  by  the  owner,  or  his  legal  representative,  on  the 
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surrender  of  the  old  certificate,  and  of  a  fee  of  twenty-five  cents  for  each 
certificate. 

Sec.  8.  All  subscriptions  to  stock  shall  be  approved  by  the  Board  of 
Managers  before  the  certificate  can  be  issued. 

Sec.  9.  The  shares  of  stock  obtained  by  the  Institute  by  legacies,  dona- 
tions, or  forfeiture  shall  at  once  be  cancelled. 

Article  III. — Members, 

Section  i.  The  members  of  the  Institute  shall  consist  of  manufacturers, 
mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts,  and  they  may 
be  either  annual  contributors,  associate  members,  life  members,  permanent 
members,  holders  of  Second  Class  stock,  honorary  or  corresponding  members. 

Sec.  2.  The  privileges  of  membership,  other  than  associate  membership, 
in  the  Institute  shall  extend  only  to  persons  of  legal  age  who  are  not  in 
arrears  and  who  shall  have  signed  the  Charter  and  By-Laws. 

Sec.  3.  Annual  contributors  shall  pay  yearly  dues  of  Fifteen  Dollars; 
shall  be  entitled  to  all  of  the  privileges  of  the  Institute,  and  shall  be  eligible 
to  any  office  or  to  membership  upon  any  committee. 

Sec.  4.  Non-resident  annual  contributors  shall  pay  an  entrance  fee  of 
Five  Dollars  and  annual  dues  of  Five  Dollars. 

Sec.  5.  Associate  members  shall  be  over  seventeen  and  under  twenty- 
five  years  of  age.  They  shall  have  the  right  to  attend  all  meetings  of  the 
Institute,  use  the  library,  receive  the  Journal  and  serve  upon  committees, 
but  they  shall  not  have  the  right  to  vote  or  to  hold  office.  They  shall  pay 
annual  dues  of  Five  Dollars.  The  term  of  an  associate  member  shall  be 
limited  by  the  age  of  twenty-five  years,  after  which  he  shall  become  an  annual 
contributor  with  the  dues  and  privileges  of  that  class  and  he  shall  be  duly 
notified  of  the  transfer. 

Sec.  6.  Annual  contributors,  whether  resident,  non-resident  or  associate 
members,  shall  be  elected  by  the  Board  of  Managers. 

Sec.  7.  Honorary  and  Corresponding  Members  shall  be  nominated  by 
the  Board  of  Managers,  and  shall  require  for  their  election  four-fifths  of 
the  votes  of  the  members  present,  at  any  meeting  of  the  Institute  at  which 
their  nomination  may  be  acted  upon.    They  shall  pay  no  dues. 

Sec.  8.  Life  members,  whose  membership  shall  not  be  transferable,  may 
be  elected  by  the  Board  of  Managers  upon  the  payment  of  Two  Hundred 
Dollars  in  any  one  year. 

Non-resident  Life  members  may  be  elected  in  the  same  way  upon  pay- 
ment of  Seventy-five  Dollars  in  any  one  year. 

Sec.  9.  A  permanent  membership,  which  may  be  transferred  by  will  or 
otherwise,  subject  to  the  approval  of  the  Board  of  Managers,  may  be  granted 
by  the  Board  of  Managers  to  any  one  who  shall  contribute  to  the  Institute 
for  that  purpose  the  sum  of  One  Thousand  Dollars  in  any  one  year. 

Sec.  10.  Non-resident  members  shall  be  those  who  reside  permanently 
at  a  distance  not  less  than  twenty-five  miles  from  Philadelphia.  Transfers 
of  membership  from  the  resident  to  non-resident  class  may  be  granted  by 
the  Board  of  Managers  at  its  discretion  in  cases  of  temporary  absence  of 
a  member  from  the  city  for  a  period  of  not  less  than  one  year. 
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Sec.  II.  Members  shall  be  entitled  to  a  Certificate  of  Membership  on 
payment  of  One  Dollar. 

Sec.  12.  Resignations  of  membership  shall  be  made  to  the  Board  of 
Managers  in  writing,  but  shall  not  be  accepted  until  all  dues,  fines,  and 
arrears  of  dues  and  current  dues  at  the  annual  rate  up  to  the  date  of 
resignation,  shall  have  been  paid,  and  books  and  tickets  returned. 

Article  IV. — Payments  of  Dues. 

Section  i.  The  annual  payment  of  fees  for  membership  shall  be  due 
and  payable  on  the  first  of  October  in  each  year,  in  advance ;  but  all  members 
elected  after  the  31st  of  March  in  each  year  shall  pay,  in  advance,  for  the 
current  year,  one-half  of  the  annual  dues. 

Sec.  2.  Any  member  whose  dues  are  more  than  three  months  in  arrears 
shall  be  notified  by  the  Actuary.  Should  such  dues  not  be  paid  when  they 
become  six  months  in  arrears,  the  privileges  of  membership  shall  by  that 
fact  be  suspended.  When  nine  months  in  arrears  such  member  shall  be 
again  notified,  and  if  such  dues  become  one  year  in  arrears,  the  said  member 
shall  by  that  fact  forfeit  all  connection  with  the  Institute.  The  Board  of 
Managers,  however,  may,  for  cause  by  it  deemed  sufficient,  extend  the  time 
for  payment  and  for  the  application  of  these  penalties. 

The  Board  of  Managers  may,  for  sufficient  cause,  temporarily  excuse 
from  pasrment  of  annual  dues  any  member  who  from  ill  health,  advanced  age 
or  other  good  reason  assigned,  is  unable  to  pay  such  dues ;  and  the  Board  may 
remit  the  whole  or  part  of  the  dues  in  arrears  or  accept  in  lieu  thereof 
service  or  material  contributed  to  the  Institute. 

Sec.  3.  Every  person  admitted  to  membership  in  the  Institute  shall  be 
considered  as  liable  for  the  payment  of  dues  until  he  shall  have  resigned, 
been  dropped  or  have  been  relieved  therefrom  by  the  Board  of  Managers. 

Sec.  4.  The  annual  dues  from  contributing  members  may  be  applied  to 
the  current  expenses  of  the  Institute,  but  all  moneys  received  from  life  and 
permanent  membership  shall  be  vested  in  the  Board  of  Trustees,  the  income 
therefrom  only  to  be  applied  to  the  maintenance  fund. 

Article  V. — OMcers, 

The  officers  shall  be  a  President,  three  Vice-Presidents,  a  Secretary,  a 
Treasurer,  and  twenty-five  Managers.  A  majority  of  the  Managers  shall  be 
persons  directly  interested  in  industrial  pursuits. 

Article  VI. — Election  of  OMcers. 

Section  i.  An  election  for  officers  shall  be  held  on  the  third  Wednesday 
in  January  in  each  year.  At  this  election  the  President  and  the  Treasurer 
shall  be  elected  to  serve  one  year,  and  one  Vice-President,  and  eight  Mana- 
gers, shall  be  elected  to  serve  for  three  years;  provided,  that  the  officers 
now  elected  or  who  may  hereafter  be  elected,  shall  continue  to  serve  until 
their  successors  be  elected. 
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One  Manager,  to  be  known  as  the  Alumni  Manager,  shall  be  elected  in 
January  of  every  third  year,  beginning  in  the  year  1910,  by  the  Alumni  Asso- 
ciation of  the  Institute,  to  serve  for  three  years.  A  vacancy  in  this  position 
shall  be  filled  by  election  in  the  same  manner  for  the  unexpired  term. 

The  Secretary  shall  be  elected  by  the  Board  of  Managers  at  their  first 
stated  meeting  after  the  annual  election  each  year. 

Sec.  2.  All  elections  for  officers  of  the  Institute  shall  be  by  letter  ballot, 
and  no  vote  may  be  cast  by  proxy,  nor  received  from  a  member  in  arrears. 

SEa  3.  Nominations  for  the  annual  election  for  officers  shall  be  presented 
in  writing  at  the  stated  meeting  in  the  month  of  December.  Each  nomination 
paper  must  be  signed  by  at  least  two  members  in  good  standing,  who  shall 
certify  that  the  candidate  will  serve  if  elected.  After  the  nominations  are 
closed,  the  President  shall  appoint  three  members,  who  are  neither  officers 
nor  nominees,  to  act  as  tellers  of  the  election.  The  list  of  nominees  shall 
promptly  be  posted  at  the  Institute  and  incorporated  (with  directions  for 
voting)  in  a  ballot  to  be  sent  to  each  member  by  the  Secretary  at  least  one 
week  before  the  date  of  the  election.  Each  ballot  shall  be  accompanied  by  a 
return  envelope  addressed  "To  the  Tellers  of  Election,"  and  provided  with 
a  space  for  the  signature  of  the  member  voting. 

Sec.  4.  On  the  date  of  the  annual  election,  and  at  an  hour  previously 
designated  by  their  chairman,  the  tellers  shall  meet  at  the  Institute  and 
shall  count  all  legal  votes  that  have  been  received  by  mail  or  placed  in  the 
ballot  box  before  8  o'clock  p.m.;  and  when  the  count  is  completed  they 
shall  report  to  the  annual  meeting  of  the  Institute  the  total  number  of 
ballots  cast,  together  with  the  number  of  votes  received  by  each  candidate. 
Thereupon  the  presiding  officer  shall  announce  the  names  of  the  candidates 
who  received  the  plurality  of  votes  for  each  office,  and  shall  declare  them 
elected  officers  of  the  Institute  for  the  ensuing  terms. 

Article  Yll.— President 

It  shall  be  the  duty  of  the  President,  or,  in  his  absence,  of  one  of  the 
Vice-Presidents,  in  order  of  seniority  of  election,  or,  in  their  absence,  of 
a  President  to  be  chosen  pro  tempore,  to  preside  at  all  meetings  of  the 
Institute  and  of  the  Board  of  Managers. 

Article  VIII. — Secretary. 

Section  i.  The  Secretary  of  the  Institute  shall  be  a  person  of  scientific 
attainments.  He  shall  receive  such  salary  as  may  be  fixed  by  the  Board  of 
Managers. 

Sec.  2.  He  shall  have  general  charge  and  supervision,  subject  to  the 
Board  of  Managers,  of  all  the  work  of  the  Institute,  and  of  its  library, 
museum,  laboratories,  and  property  in  general. 

Sec.  3.  He  shall  keep  the  minutes  of  all  meetings  of  the  Institute ;  and 
shall  perform  all  the  duties  usually  pertaining  to  the  office  of  secretary. 

Sec.  4.  He  shall  be  ex  oMcio  a  member  of  the  Board  of  Managers  and 
of  all  standing  committees  of  the  Institute. 
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Sec.  5.  As  ex  oMcio  Secretary  of  the  Committee  on  Science  and  the 
Arts  he  shall  attend  all  meetings  of  that  Committee  and  keep  the  minutes 
thereof.  He  shall  also  attend  meetings  of  suh-committees  at  which  his 
attendance  has  been  requested,  and  when  desired  shall  aid  sub-committees 
in  making  searches  and  in  the  examination  of  authorities,  documents,  ap- 
paratus, etc. 

Two  weeks  before  each  stated  meeting  of  the  Committee  he  shall  report 
to  its  Chairman  the  status  of  all  investigations  pending  before  the  sub- 
committees. 

He  shall  also  perform  any  other  duty  that  may  tend  to  advance  the 
work  of  the  Committee. 

With  the  approval  of  the  Board  of  Managers  he  may  appoint  an  assist- 
ant to  perform  some,  or  all  of  his  duties  as  Secretary  of  this  Committee. 

Article  IX. — Treasurer. 

It  shall  be  the  duty  of  the  Treasurer  to  receive  from  the  Board  of 
Trustees  all  funds,  which  they  may  pay  over  to  the  Board  of  Managers  in 
accordance  with  Section  6  of  Article  I.  He  shall  also  receive  all  moneys 
collected  for  the  Institute  by  the  Actuary.  He  shall  deposit  all  moneys 
received,  in  the  name  of  the  corporation,  in  such  institution  as  the  Board 
of  Managers  may  direct.  He  shall  make  no  payments  without  written 
vouchers  from  the  Board  of  Managers.  He  shall  keep  accurate  accounts  of 
the  income  and  disbursements  of  the  Institute,  exhibit  an  accurate  statement 
of  his  receipts  and  payments  at  each  stated  meeting  of  the  Board  of 
Managers,  and  of  the  condition  of  the  finances  of  the  Institute  whenever 
called  on  by  them,  and  shall  make  an  annual  statement  thereof  at  the 
annual  meeting  of  the  Institute.  He  shall  give  bonds  to  an  amount  fixed  by 
the  Board  of  Managers  for  the  faithful  performance  of  his  trust.  In  case 
of  a  vacancy  in  the  office  of  treasurer,  it  shall  be  the  duty  of  the  Board  of 
Managers  to  appoint  a  person  to  perform  the  duties  of  the  position  pro 
tempore. 

Article  X. — Board  of  Managers. 

Section  i.  The  Board  of  Managers  shall  consist  of  25  members  elected 
as  provided  in  Article  VI ;  all  officers  of  the  Institute,  ex  officio,  except  the 
Trustees;  and  the  Chairman  of  the  Committee  on  Science  and  the  Arts, 
ex  officio. 

The  Board  of  Managers  shall  have  entire  charge  and  control  of  the 
current  receipts  and  expenditures  of  the  Institute,  and  of  all  its  business 
affairs  not  specially  reserved  to  the  Board  of  Trustees,  and  shall  have 
authority  to  do  all  acts  not  inconsistent  with  the  rights  and  duties  of  the 
Trustees  which  may  in  their  judgment  advance  the  interests  of  the  Institute. 

They  shall  have  authority,  by  exchange,  sale  or  otherwise,  to  add  to  or 
subtract  from  the  collections  of  books,  furniture  and  apparatus,  in  such 
manner,  however,  that  the  aggregate  value  of  the  same  to  the  Institute,  at 
any  time,  may  not  be  impaired. 

They  shall  have  authority  to  elect  members  of  the  Institute,  except  Hon- 
orary and  Corresponding  Members,  who  shall  be  elected  by  the  Institute. 
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Sec  2.  They  shall  keep  regular  minutes  of  their  proceedings,  which 
shall  be  open  at  all  times  to  inspection  by  members  of  the  Institute. 

Sec  3.  They  shall  present,  at  the  annual  meeting  of  the  Institute,  a 
report  of  their  proceedings  and  of  the  condition  of  the  affairs  of  the 
Institute. 

Sec  4.  They  shall  hold  stated  meetings  once  in  each  month.  They 
shall  elect  their  own  officers,  except  the  chairman,  who  shall  be  the  Presi- 
dent of  the  Institute,  or  in  his  absence,  as  provided  for  in  Article  VII,  and 
shall  be  at  liberty  to  make  by-laws  for  their  own  regulation  not  inconsistent 
with  the  Charter,  or  with  the  By-Laws  of  the  Institute.  Seven  of  their 
members  shall  constitute  a  quorum. 

Sec  5.  All  vacancies  in  the  Board  of  Managers  shall  be  filled  by  an 
election  at  the  next  stated  meeting  of  the  Institute. 

Article  XI. — Audits. 

The  accounts  of  the  Treasurer  and  Board  of  Trustees  shall  be  audited 
at  least  once  a  year  by  certified  public  accountants,  who  shall  report  to  the 
Board  of  Managers. 

Article  XII. — Committees  of  the  Institute, 

Section  i.  There  shall  be  the  following  Standing  Committees,  each  to 
consist  of  ten  members,  to  be  appointed  by  the  President,  at  the  first  meeting 
after  the  annual  election,  who  may  be  aided  in  his  choice  by  nominations 
made  at  the  annual  meeting.  All  members  notified  of  their  appointment  to 
any  committee,  if  they  do  not  decline  before  the  next  stated  meeting,  shall 
be  considered  members  thereof: — 

1.  On  the  Library. 

2.  On  the  Museum. 

3.  On  Meetings. 

Sec  2.  There  shall  be  a  Committee  on  Science  and  the  Arts,  consisting 
of  sixty  members  of  the  Institute,  who  shall  pledge  themselves  by  their 
acceptance  of  membership  to  perform  such  duties  as  may  devolve  upon  them 
and  to  sustain  by  their  labors  the  scientific  character  of  the  Institute. 

They  shall  be  elected  by  the  Board  of  Managers  at  its  stated  meeting  on 
the  fourth  Wednesday  of  January,  twenty  members  being  elected  each  year 
to  serve  for  three  years. 

The  Secretary  shall  report  to  the  Board  of  Managers  at  said  meeting 
the  number  of  vacancies  on  the  Committee  from  any  cause,  and  the  names 
of  those  whose  terms  expire  that  year,  together  with  the  record  of  their 
attendance  at  meetings  of  the  Committee,  and  a  brief  summary  of  their 
participation  in  the  work  of  the  Committee  and  its  sub-committees.  Vacancies 
occurring  during  any  year  may  be  filled  by  the  Committee  itself  by  election  of 
members  to  serve  until  the  following  January. 

Within  one  month  after  the  Annual  Election,  the  Committee  shall  hold 
a  meeting  at  which  it  shall  elect  a  Chairman  for  the  current  year. 

It  shall  be  the  duty  of  the  Committee  to  investigate  and  report  upon  any 
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subject  referred  to  it  by  a  vote  of  the  Institute,  or  any  Section  thereof,  and 
at  its  discretion  to  investigate  other  subjects  on  application. 

Applications  for  the  examination  of  any  subject  shall  be  made  to  the 
Committee,  either  by  recommendation  of  the  Institute,  or  any  Section  thereof, 
or  by  requests  from  inventors  or  others,  under  the  regulations  of  the 
Committee. 

It  shall  also  be  the  duty  of  the  Committee  to  make  or  recommend  the 
award  of  medals  and  other  forms  of  recognition  established  by,  or  in  charge 
of,  the  Institute. 

Sub-committees  to  examine  any  subject  shall  be  appointed  by  the  Chair- 
man of  the  General  Committee  from  its  membership,  but  they  may  include  a 
minority  of  persons  who  are  not  members  of  the  General  Committee  or  of 
the  Institute,  but  whose  expert  services  are  desired  in  the  examination. 

Reports  of  sub-committees  shall  be  made  to  the  General  Committee  in 
writing. 

Final  action  on  a  report  conferring  or  recommending  an  award  shall 
not  be  taken  by  the  General  Committee  except  at  the  second  of  two  suc- 
cessive stated  meetings  at  which  it  has  been  read  and  been  open  for  dis- 
cussion and  amendment. 

A  quorum  for  final  action  upon  a  report  conferring  or  recommending 
an  award  shall  consist  of  not  less  than  fifteen  members,  and  when  such 
report  is  adopted  it  shall  be  accepted  as  the  decision  of  the  Institute. 

Reports  when  issued  after  final  adoption  shall  set  forth  that  they  are  the 
action  of  The  Franklin  Institute  by  its  Committee  on  Science  and  the  Arts. 
They  shall  be  signed  by  the  President  and  the  Secretary  of  the  Institute  and 
by  the  Chairman  of  the  Committee;  and  the  seal  of  the  Institute  shall  be 
affixed  thereto.  The  Committee  may  provide  that  such  reports  shall  also  be 
signed  by  the  members  of  the  respective  sub-committees  who  made  the  in- 
vestigations and  prepared  the  reports. 

The  Chairman  of  the  Committee  shall  submit  to  the  stated  meetings  of 
the  Board  of  Managers  in  October,  December,  February,  April,  and  June  of 
each  year,  a  report  of  the  number  of  investigations  pending  before  the 
Committee,  the  number  disposed  of  since  the  last  report,  with  the  action 
taken  or  award  made  in  each  case,  and  the  number  and  nature  of  new 
investigations  undertaken  since  the  last  report,  and  such  other  information 
as  to  the  work  of  the  Committee  as  the  Board  of  Managers  may  require. 

He  shall  also  report  to  the  stated  meetings  of  the  Institute  such  recent 
action  of  the  Committee  as  he  may  deem  of  interest. 

At  the  request  of  the  Committee  on  Publications,  and  to  make  an 
adopted  report  more  suitable  for  use  in  the  Journal  of  the  Institute,  the 
sub-committee  that  prepared  the  report  shall  have  authority  to  amplify  or 
abridge  it  without  in  any  way  chanjaring  its  meaning  or  recommendation  for 
award;  but  the  fact  of  such  modification  must  be  stated  as  a  note  at  the 
beginning  of  its  publication  in  the  Journal. 

Sec.  3.  Each  committee  named  in  the  first  and  second  sections  shall 
choose  a  chairman  at  its  first  meeting  after  its  appointment. 

Record  of  their  proceedings  shall  be  kept  by  the  Secretary.  They  shall 
report  to  the  Institute,  and  when  required  to  the  Board  of  Managers. 
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They  shall  be  governed  by  such  rules,  not  inconsistent  with  these  By- 
Laws,  as  may  be  adopted  by  them  respectively. 

The  Committees  on  the  Library,  on  Meetings,  and  on  Science  and  the 
Arts,  shall  meet  at  least  once  in  each  month,  except  in  July  and  August. 

Sec  4.  No  bills  for  expenses  incurred  by  committees  shall  be  paid 
unless  approved  by  the   Committees  which   incurred  them. 

Articxe  Xin. — Meetings. 

Section  i.  The  Institute  shall  hold  stated  meetings  on  the  third 
Wednesday  of  each  month,  except  in  June,  July,  August,  and  September. 
That  on  the  third  Wednesday  in  January  of  each  year  shall  be  the  annual 
meeting. 

Sec.  2.  Special  meetings  shall  be  called  by  order  of  the  President,  upon 
request  of  the  Board  of  Managers,  or  the  written  application  of  twelve 
members  of  the  Institute.    Fifteen  members  shall  constitute  a  quorum. 

Article  XIV. — Order  of  Business. 

Section  i.  The  stated  meetings  of  the  Institute  shall  be  held  at  the 
hour  of  8  o'clock  p.m. 

Sec.  2.    The  order  shall  be  as   follows: 

1.  Reading  of  the  Minutes. 

2.  Reports  from  the  Board  of  Managers. 

3.  Reports  from  the  Standing  Committees,  etc. 
(i)    On  the  Library. 

(2)  On  the  Museum. 

(3)  On  Meetings. 

(4)  On  Science  and  the  Arts. 

4.  Reports  from  Special  Committees. 

5.  The  paper  announced  for  the  evening. 

6.  The  Secretary's  report. 

7.  Deferred  business. 

8.  Consideration  of  new  business. 

Sec.  3.  At  the  annual  meeting,  the  tellers*  report  may  be  received  and 
read  by  the  Secretary  immediately  after  the  conclusion  of  any  number  of  the 
order  of  business. 

Sec.  4.  The  order  of  business  may  be  altered  for  any  meeting  by  a  vote 
of  two-thirds  of  the  members  present  thereat. 

Article  XV. — Rules. 
The  Institute,  at  its  meetings,  shall  be  governed  by  Roberts'  Rules  of 

i 

Order. 

Article  XVI. — Organization  and  Government  of  Sections, 

Section  i.  For  the  promotion  and  encouragement  of  manufactures  and 
the  mechanic  arts,  as  well  as  of  the  sciences  connected  with  them,  members 
of  the  Institute  may  form  sections  and  hold  meetings  in  such  rooms  as  may 
be  provided  for  them  by  the  Board  of  Managers.    These  sections  shall  be 
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constituted  as  hereinafter  provided,  and  shall  have  precedence  in  the  order 
of  their   formation. 

Sec.  2.  Any  number  of  members,  not  less  than  twelve,  may  constitute 
a  section. 

Sec.  3.  Members  desiring  to  form  a  section  shall  make  written  ap- 
plication to  that  effect  to  the  Committee  on  Sectional  Arrangements,  which 
committee  shall  report  such  applications  to  the  Board  of  Managers. 

If  the  application  shall  be  approved  by  the  Board  of  Managers,  the 
section  shall  be  established  and  the  names  of  the  petitioners  shall  be  recorded 
on  the  minutes  as  the  founders  of  that  section,  and  shall  be  reported  by 
the  Board  of  Managers  to  the  Institute  at  its  next  meeting.  Whenever  the 
petitioners  shall  have  organized,  they  shall  report  such  organization,  with 
the  names  of  their  officers,  to  the  Committee  on  Sectional  Arrangements. 
But  if  they  shall  fail  to  organize  such  section  within  six  months  after  the 
date  of  said  approval,  or  if  an  established  section  shall  fail  to  make  a  report 
of  its  proceedings  to  the  committee  during  any  period  of  twelve  months,  it 
shall  be  the  duty  of  the  Committee  on  Sectional  Arrangements  to  inform  the 
Board  of  Managers,  which  may  thereupon  declare  that  such  section  is 
extinct. 

Sec.  4.  All  members  of  the  Institute  shall  have  the  privilege  of  en- 
rolling themselves,  without  payment  of  additional  fees,  as  members  of  any 
of  the  sections  which  are  now,  or  which  may  hereafter  be,  established  in 
conformity  with  these  By-Laws,  and  such  enrollments  shall  be  reported 
from  month  to  month  to  the  secretaries  of  the  sections  designated;  but  no 
person  shall  be  entitled  to  any  of  the  privileges  of  any  of  the  sections  who 
has  not  complied  with  the  condition  of  Article  III  of  these  By-Laws. 

Sec.  5.  Each  section  shall  submit  to  the  Committee  on  Sectional 
Arrangements  prior  to  the  stated  meeting  of  the  Board  of  Managers  in 
December  of  each  year,  an  estimate  of  moneys  it  will  require  for  the  ensuing 
year,  and  such  estimate  the  Committee  on  Sectional  Arrangements  shall 
transmit,  with  its  recommendation,  to  the  Board  at  its  stated  meeting  in 
December. 

Sec.  6.  Each  section  shall  elect  its  own  officers  and  make  its  own  by- 
laws, not  inconsistent  with  the  Charter  and  By-Laws  of  the  Institute.  The 
Institute  shall  not  be  responsible  for  bills  contracted  by  any  section  in  con- 
formity with  the  conditions  prescribed  in  Section  4  of  Article  XII  of  the 
By-Laws  relating  to  committees,  nor  in  any  event  for  a  sum  greater  in  any 
one  year  than  the  amount  appropriated  by  the  Board  of  Managers  for  the 
service  of  the  section  for  that  year. 

Sec.  7.  All  requisitions  for  supplies  shall  be  made  by  order  upon  the 
Actuary  of  the  Institute. 

Sec.  8.  The  books,  papers,  apparatus,  specimens,  models,  and  all  other 
collections  of  each  section,  shall  be  the  property  of  the  Institute,  held  for 
the  use  of  that  section.  Donations  of  objects  or  books  to  or  for  any  section, 
shall  be  received  and  reported  to  the  Committee  on  Sectional  Arrangements, 
and  by  this  committee  to  the  Board  of  Managers,  as  donations  to  the  In- 
stitute for  the  use  of  that  section. 
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Sec.  9.  Each  section  shall  determine,  subject  to  the  approval  of  the 
Board  of  Managers,  the  times  of  its  stated  meetings. 

Sec.  10.  Papers  read  and  lectures  delivered  before  any  section  and 
approved  by  the  same,  shall  be  referred  to  the  Committee  on  Publications 
of  the  Institute,  and  if  accepted  by  them,  shall  be  published  in  the  Journal 
of  the  Institute. 

Sec.  II.  Societies  now  existing,  or  which  may  hereafter  be  founded, 
for  the  consideration  of  any  subjects  clearly  within  the  scope  of  The  Franklin 
Institute,  and  which  societies  may  desire  to  unite  with  The  Franklin  In- 
stitute as  sections,  shall  furnish  a  list  of  such  of  their  members  as  have 
declared  their  willingness  to  become  members  of  the  Institute,  to  the 
Committee  on  Sectional  Arrangements,  which  committee  shall  transmit  the 
same,  with  its  recommendation,  to  the  Board  of  Managers. 

Sec.  12.  On  all  points  not  herein  provided  for,  each  section  shall  be 
governed  by  the  Charter,  By-Laws  and  usages  of  the  Institute. 

Article  XVII. — Amendments, 

Proposals  for  amendments  to  these  By-Laws  shall  be  presented  in  writ- 
ing, signed  by  two  members  in  good  standing,  at  any  stated  meeting  of  the 
Institute.  By  a  majority  vote  of  the  members  present  at  this  meeting  they 
may  be  considered,  amended,  referred,  postponed,  rejected,  or  ordered  to 
be  voted  upon  at  the  date  of  the  next  stated  meeting,  until  which  time  they 
shall  be  posted  at  the  Institute.  The  final  vote  upon  amendments  shall  be 
by  ballot,  and  if  two-thirds  of  the  votes  cast  are  in  favor  of  any  proposed 
amendment,  it  shall  be  declared  adopted;  except  that  amendments  to 
Article  II,  relating  to  capital  stock,  must  (subsequently)  be  ratified  by  a 
majority  of  the  stock  represented  at  a  meeting  specially  called  for  this 
purpose. 

BY-LAWS  OF  THE  BOARD  OF  MANAGERS 

(As  Amended  June  8,  1910,) 

Section  i.  Officers, — The  President  of  the  Institute,  or,  in  his  absence, 
the  Vice-President,  in  order  of  seniority  of  election,  or  in  the  absence  of 
both,  a  member  elected  pro  tempore,  shall  preside  at  all  meetings  of  the 
Board.    Records  of  its  proceedings  shall  be  kept  by  the  Actuary. 

Sec.  2.  Meetings. — The  Board  shall  hold  a  meeting  for  the  purpose  of 
organizing,  electing  a  Secretary,  and  a  Committee  on  Science  and  the  Arts; 
and  appointing  an  Actuary,  Standing  Committees,  etc.,  on  the  fourth  Wednes- 
day in  January,  and  regular  meetings  on  the  second  Wednesday  of  each 
month,  at  3.30  o'clock  p.m. 

Sec.  3.  Special  meetings  may  be  called  by  the  President  at  his  discre- 
tion, and  shall  be  called  on  written  request  of  five  members  of  the  Board. 
In  case  of  his  absence  or  refusal  to  act,  such  special  meeting  shall  be  called 
by  the  Actuary. 

Sec.  4.    Actuary. — An  Actuary  shall  be  appointed  by  the  Board  at  their 
first  meeting  after  the  annual  election.    He  shall  keep  a  correct  record  of 
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their  proceedings;  keep  a  roll  of  the  members,  and  note  their  attendance 
thereon;  give  notice  of  all  meetings  of  the  Board,  and  of  committees, 
delivered  at  least  two  days  prior  to  the  day  of  meeting;  act  as  Secretary 
of  the  following  Standing  Committees  of  the  Board:  on  Election  and 
Resignation  of  Members;  on  Stocks  and  Finance;  on  Exhibitions;  on  En- 
dowment. He  shall  notify  all  committees  of  the  Board  of  their  appoint- 
ment. He  shall  collect  and  receive  all  moneys  due  to  the  Institute,  and 
hand  them  over  to  the  Treasurer;  shall  act  as  agent  of  the  Journal  of  the 
Institute,  and  shall  transact  such  other  business  of  the  Institute  as  the  Board 
shall  direct.  In  all  matters  he  shall  be  subject  to  the  direction  and  control 
of  the  Board,  and  he  shall  receive  such  yearly  compensation  as  they  may 
determine. 

Sec.  5.  Secretary, — The  Secretary  of  the  Institute  shall  be  ex  oMcio  a 
member  of  and  act  as  secretary  of  the  following  Standing  Committees  of 
the  Board:  on  Instruction;  on  Publication;  on  Sectional  Arrangements; 
Executive. 

Sec.  6.  Resignations. — All  resignations  by  members  of  the  Board,  after 
acceptance  thereof,  shall  be  reported  to  the  Institute  at  its  next  stated 
meeting. 

Members  who  have  not  attended  six  regular  meetings  prior  to  the  stated 
meeting  of  the  Institute  in  December,  shall  be  reported  thereat  as  having 
resigned,  unless  it  be  unanimously  voted  by  the  Board,  at  its  stated  meeting 
in  December,  that  such  member  has  been  absent  for  sufficient  reason. 

Sec.  7.  Standing  Committees. — ^The  following  Standing  Committees, 
consisting  of  five  members  each,  shall  be  appointed  by  the  President  and 
approved  by  the  Board : 

I.  On  Instruction.  2.  On  Election  and  Resignation  of  Members.  3.  On 
Stocks  and  Finance  4.  On  Publications.  5.  On  Exhibitions.  6.  On  Sectional 
Arrangements.    7.  On  Endowment.    8.  Executive. 

It  shall  be  the  duty  of  the  Executive  Committee  to  make  to  the  Board 
such  recommendation  as  it  may  deem  advisable,  but  in  the  absence  of  specific 
delegation  of  authority,  it  shall  have  no  power  to  act  on  behalf  of  the  Board. 

It  shall  be  the  duty  of  all  the  committees  to  keep  regular  minutes  of 
their  proceedings,  and  report  monthly  to  the  Board,  and  to  report  through 
the  Committee  on  Stcfcks  and  Finance  to  the  stated  meeting  of  the  Board 
in  September,  an  estimate  of  moneys  they  require  for  the  service  of  the 
ensuing  year. 

Sec.  8.  Professorships. — The  Board  may,  at  its  discretion,  establish 
such  Professorships  as  may  seem  advisable,  and  on  such  subjects  as  it  may 
designate,  to  serve  until  the  next  succeeding  first  meeting  after  the  annual 
meeting. 

Sec.  9.  Order  of  Business. — The  order  at  the  stated  meetings  shall  be 
as  follows: 

1.  Calling  the  roll. 

2.  Reading  the  minutes  and  acting  thereon. 

3.  Report  from  Treasurer,  and  action  on  bills. 
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4.  Reports  from  Standing  Cbmniittees,  and  action  thereon. 

(a)  On  Instruction. 

(b)  On  Election  and  Resignation  of  Members, 
(r)  On  Stocks  and  Finance. 

(d)  On  Publications. 

(e)  On  Exhibitions. 

(/)  On  Sectional  Arrangements. 
(g)  On  Endowment 
(A)  Executive. 

5.  Reports  from  Special  Committees  and  action  thereon. 

6.  Deferred  Business. 

7.  New  Business. 


Sec.  10.  Amendments, — These  By-Laws  may  be  altered  at  any  stated 
meeting  of  the  Board,  provided  the  alteration  be  approved  by  two-thirds  of 
the  members  present 


AWARDS  BY  THE  INSTITUTE 


The   following  awards  are  made  by»   or  on  the  recommendation  of, 
The  Franklin  Institute: 

The   Franklin  Medal. 

The  Elliott  Cresson  Medal. 

The  Howard  N.  Potts  Medal. 

The  John  Scott  Legacy  Medal  and*Premium. 

The  Edward  Longstreth  Medal  of  Merit. 

The  Certificate  of  Merit. 

The  making  or  recommending  of  these  awards  is,  by  resolution  of  the 
Institute,  entrusted  to  its  Committee  on  Science  and  the  Arts,  a  Committee 
consisting  of  sixty  members  of  the  Institute.  This  Committee,  for  the 
Institute,  awards  the  Franklin  Medal  to  distinguished  scientists  or  tech- 
nologists; and  investigates,  upon  application,  and  reports  on  any  worthy 
invention,  discovery  or  process,  awarding,  according  to  merit,  the  Elliott 
Cresson  Medal,  the  Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal 
of  Merit,  or  the  Certificate  of  Merit  The  Institute,  also  through  this  Com- 
mittee, recommends  to  the  Board  of  Directors  of  City  Trusts  of  the  City 
of  Philadelphia  the  awarding  of  the  John  Scott  Legacy  Medal  and  Premium, 
in  accordance  with  the  provisions  of  the  will  of  the  founder. 

The  Franklin  Medal  (Gold  Medal  and  Diploma) .—This  medal  is 
awarded  annually  from  the  Franklin  Medal  Fund,  founded  January  i,  1914* 
by  Samuel  Insull,  Esq.,  to  those  workers  in  physical  science  or  technology, 
without  regard  to  country,  whose  efforts,  in  the  opinion  of  the  Institute, 
acting  through  its  Committee  on  Science  and  the  Arts,  have  done  most  to 
advance  a  knowledge  of  physical  science  or  its  applications. 

The  Elliott  Cresson  Medal  (Gold  Medal  and  Diploma).— This  medal 
is  awarded  for  discovery  or  original  research,  adding  to  the  sum  of  human 
knowledge,  irrespective  of  commercial  value;  leading  and  practical  utiliza- 
tions of  discovery;  and  invention,  methods  or  products  embodying  sub- 
stantial elements  of  leadership  in  their  respective  classes,  or  unusual  skill 
or  perfection  in  workmanship. 

The  Howard  N.  Potts  Medal  (Gold  Medal  and  Diploma). — ^This  medal 
is  awarded  for  distinguished  work  in  science  or  the  arts;  important 
development  of  previous  basic  discoveries;  inventions  or  products  of 
superior  excellence  or  utilizing  important  principles;  and  for  papers  of 
especial  merit  that  have  been  presented  to  the  Institute  and  published  in  its 
Journal. 

The  Edward  Longstreth  Medal  of  Merit  (Silver  Medal  and  Diploma).^ 
This   medal,   with   a   money   premium    when   the   accumulated   interest   of 
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the  fund  permits,  is  awarded  for  meritorious  work  in  science  or  the 
arts;  including  papers  relating  to  such  subjects  originally  read  before 
the  Institute,  and  papers  presented  to  the  Institute  and  published  in  its 
Journal.  In  the  event  of  an  accumulation  of  the  fund  for  medals  beyond  the 
sum  of  one  hundred  dollars,  it  is  competent  for  the  Committee  on  Science 
and  the  Arts  to  offer  from  such  surplus  a  money  premium  for  some  special 
work  on  any  mechanical  or  scientific  subject  that  is  considered  of  sufficient 
importance,  or  for  meritorious  papers  presented  to  the  Institute  and  pub- 
lished in  its  Journal. 

The  Certificate  of  Merit. — A  Certificate  of  Merit  is  awarded  to  persons 
adjudged  worthy  thereof  for  their  inventions,  discoveries  or  productions. 

The  John  Scott  Legacy  Medal  and  Premium  (Bronze  Medal,  Diploma, 
and  Premium  of  $20.00). — In  addition  to  the  foregoing  awards  by  the  Insti- 
tute, the  Board  of  Directors  of  City  Trusts  of  the  City  of  Philadelphia 
awards  this  medal  and  premium  upon  the  recommendation  of  the  Institute 
in  accordance  with  the  terms  of  the  deed  of  gift  restricting  it  "to  ingenious 
men  and  women  who  make  useful  inventions." 

HISTORY  OF  THE  MEDALS. 

The  Franklin  MedaL — Samuel  Insull,  Esq.,  of  Chicago,  Illinois,  writ- 
ing under  date  of  December  23,  1913,  to  the  Board  of  Managers,  stated  that 
he  had  been  informed  it  would  be  a  source  of  gratification  to  them  if  the  Insti- 
tute had  available,  in  addition  to  such  medals  already  in  its  gifts,  a  medal  to  be 
known  as  The  Franklin  Medal,  and  to  be  awarded  from  time  to  time  in 
recognition  of  the  total  contributions  of  individuals  to  science  or  to  the  ap- 
plications of  physical  science  to  industry,  rather  than  in  recognition  of  any 
single  invention  or  discovery,  however  important.  He  agreed  to  provide 
for  the  founding  of  this  medal  under  the  following  general  conditions : 

1.  That  an  amount  not  exceeding  one  thousand  dollars 
should  be  furnished  by  him  for  procuring  appropriate  designs 
and  dies  for  the  medal  and  diploma. 

2.  That  the  medal  should  possess  distinct  artistic  merit,  and 
have  on  one  side  a  medallion  of  Benjamin  Franklin  done  from 
the  Thomas  Sully  portrait  in  the  possession  of  the  Institute. 

3.  That  the  medal  should  be  of  gold  and  have  an  intrinsic 
value  of  about  seventy-five  dollars. 

4.  That  the  sum  of  five  thousand  dollars  should  be  pro- 
vided by  him  to  be  held  in  trust  in  perpetuity  to  be  a  founda- 
tion for  this  medal,  and  to  be  known  as  The  Franklin  Medal 
Fund  (Founded  January  i,  1914,  by  Samuel  Insull,  Esq.). 

5.  That  the  interest  of  this  fund  should  be  used  from  time 
to  time  in  awarding  The  Franklin  Medal  to  those  workers  in 
physical  science  or  technology,  without  regard  to  country, 
whose  efforts  have,  in  the  judgment  of  the  Institute,  done  most 
to  advance  a  knowledge  of  physical  science  or  its  applications. 
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6.  That  any  excess  of  income  from  this  fund,  beyond  such 
average  annual  sum  as  might  be  deemed  necessary  by  the  Institute 
for  the  number  of  medals  it  is  considered  best  to  award,  might 
be  used  for  premiums  to  accompany  the  medals. 

Mr.  InsuU  said  he  understood  that  the  Institute  would  be  glad  to  award, 
on  the  average,  two  Franklin  Medals  a  year.  Though  this  would  leave  little 
surplus,  he  inserted  the  sixth  condition  to  prevent  an  undesirable  accumula- 
tion of  the  fund. 

At  the  Stated  Meeting  of  the  Board  of  Managers,  February  ii,  IQH 
the  above  offer  was  accepted,  and  its  acceptance  was  confirmed  to  Mr.  InsuU 
in  the  following  resolutions: 

"Resolved,  That  the  Board  of  Managers  of  The  Franklin 
Institute  of  the  State  of  Pennsylvania  accept  the  offer  of  Mr. 
Samuel  Insull  to  establish  The  Franklin  Medal,  under  the  con- 
ditions named  in  his  letter  of  December  23,  1913. 

"Resolved  further,  that  it  is  the  sense  of  the  Board  of 
Managers  of  The  Franklin  Institute  that  Mr.  Insull,  in  founding 
this  Medal,  has  rendered  a  notable  service  in  stimulating  workers 
in  Physical  Science  and  Technology  and  has  extended  materially 
the  useful  activities  of  the  Institute. 

"Resolved  further,  that  the  thanks  of  the  Board  of  Man- 
agers of  the  Institute  be,  and  are  hereby,  extended  to  Mr.  Insult 
for  his  generous  and  greatly  appreciated  action. 

"Resolved  further,  that  an  engrossed  copy  of  these  resolu- 
tions be  forwarded  to  Mr.  InsulL" 

On  March  24,  1914,  Mr.  Insull  forwarded  his  check  for  six  thousand 
dollars,  and  the  following  deed  was  duly  executed  and  delivered : 

KNOW  ALL  MEN  BY  THESE  PRESENTS,  That  The 

FkANKUN    iNSXrrUTK  OF  THE   SXATE  OF    PENNSYLVANIA   FOR  THE 

Promotion  of  the  Mechanic  Arts,  hereinafter  named  The 
Franklin  Institute,  for  and  in  consideration  of  the  sum  of  Six 
Thousand  ($6,000)  Dollars  to  it  in  hand  paid  by  Samuel  InsuU, 
Esq.,  the  receipt  whereof  is  hereby  admowledged,  does  hcrrfjy 
certify  and  declare  that  it  holds  and  ¥rill  use  said  sum  of  money 
for  the  following  uses,  intents  and  purposes,  and  upon  the  fol- 
lowing perpetual  trusts,  that  is  to  say: 

1.  To  expend  One  Thousand  ($1,000)  Dollars,  or  so  much 
thereof  as  may  be  necessary,  for  the  purpose  of  paying  for  the 
design  of  a  medal,  and  the  necessary  dies  and  diploma  plates  for 
the  purposes  hereinafter  set  forth. 

2.  To  invest  and  keep  invested  the  balance  of  said  sum,  and 
from  the  income  derived  from  such  investments  from  time  to 
time  to  strike  off  and  award  medals  from  said  design  to  woikers 
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in  physical  science  or  technology,  without  regard  to  country, 
whose  efforts,  in  the  opinion  of  the  Board  of  Managers  of  said 
The  Franklin  Institute,  have  done  most  to  advance  our  knowledge 
of  physical  science  or  its  application.  Should  the  income  de- 
rived from  this  fund  be  more  than  necessary  for  the  purposes 
aforesaid,  the  said  The  Franklin  Institute  may,  in  its  discretion, 
award  so  much  of  the  surplus,  as  its  Board  of  Managers  deems 
wise,  as  premiums  to  accompany  said  medals. 

3.  The  fund  thus  set  apart  shall  be  known  as  "  The  Franklin 
Medal  Fund  "  (Founded  January  i,  1914,  by  Samuel  InsuU,  Esq.). 

4.  The  medals  to  be  awarded  as  aforesaid  shall  be  of  gold, 
shall  have  distinct  artistic  merit,  shall  be  of  the  intrinsic  value 
of  about  seventy-five  ($75)  dollars,  and  shall  have  on  one  side 
thereof  a  medallion  of  Benjamin  Franklin  taken  from  his  portrait 
by  Thomas  Sully,  now  in  the  possession  of  the  said  The  Franklin 
Institute. 

In  Witness  Whereof,  The  said  The  Franklin  Institute  of 
the  State  of  Pennsylvania  for  the  Promotion  of  the  Mechanic 
Arts  has  hereunto  set  its  common  or  corporate  seal,  attested 
by  the  signatures  of  its  President  and  Secretary,  this  28th  day 
of  March,  A.D.  1914. 

Walton   Clark, 
President. 

[seal]  R.  B.  Owens, 

Secretary. 

The  Elliott  Cresson  Medal.— Under  date  of  February  18,  1848,  Elliott 
Cresson,  Esq.,  of  Philadelphia,  Pennsylvania,  conveyed  to  the  Trustees  for 
The  Franklin  Institute  one  thousand  dollars  of  the  six  per  cent,  convertible 
loan  of  the  President,  Managers  and  Company  of  the  Schuylkill  Navigation 
Company — ^to  hold  the  said  sum  and  the  interest  to  accrue  thereon,  for  the 
following  uses  and  purposes: 

1.  The  trustees  to  keep  the  principal  invested  as  it  now  ( 1848) 
is  until  it  is  reimbursed  by  the  said  Company,  and  immediately 
after  such  reimbursement  to  reinvest  the  said  principal  of  one 
thousand  dollars  in  such  securities,  bearing  interest,  as  may  by 
law  be  designated  for  the  investment  of  trust  funds.  And  from 
time  to  time,  as  the  said  principal  sum  may  be  reimbursed,  to 
reinvest  the  same  in  like  manner. 

2.  To  cause  suitable  dies  to  be  prepared  for  striking  the 
gold  medal  out  of  the  first  sufficient  moneys  received  for  interest 
on  the  said  sum  of  one  thousand  dollars,  the  dies  to  bear  the 
following  devices  and  inscriptions:  The  obverse, — ^a  medallion 
likeness  of  the  said  Elliott  Cresson  with  inscription  around 
the  margin,  "  Elliott  Cresson  Medal,  A.D.  1848."  Reverse, — 
around  the  marprin,  "  Awarded  by  The  Franklin  Institute  of 
Pennsylvania."    The  centre  to  be  filled  by  engraving  the  name 
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of  the  party  to  whom  awarded  and  the  year  in  which  the  award 
is  made. 

3.  After  the  said  dies  have  been  prepared,  and  paid  for  out 
of  the  money  received  for  interest,  the  said  Trustees  to  cause 
to  be  struck,  from  time  to  time,  such  number  of  gold  medals  as 
the  interest  received  will  pay  for,  and  to  deliver  the  same  to 
the  Treasurer  of  The  Franklin  Institute,  to  be  by  him  transmitted 
to  such  persons  or  parties  as  the  said  Franklin  Institute  may 
have  awarded  the  same;  the  said  awards,  however,  to  be  in  all 
instances  made  either  for  some  discovery  in  the  arts  and 
sciences,  or  for  the  invention  or  improvement  of  some  useful 
machine,  or  for  some  new  process  or  combination  of  materials 
in  manufactures,  or  for  ingenuity,  skill  or  perfection  in 
workmanship. 

The  Howard  N.  Potts  Medal.— Howard  N.  Potts,  Esq.,  of  Philadel- 
phia, Pennsylvania,  died  July  24,  1906,  leaving  a  will  in  which  he  provided 
for  the  establishment  of  this  medal  as  follows: 

"  I  give  and  bequeath  to  The  Franklin  Institute  of  the  State 
of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts  and 
its  successors,  the  sum  of  one  thousand  dollars,  without  deduction 
for  taxes  or  charges ;  in  trust  to  invest  the  same  and  apply  the  in- 
come thereof  or  such  part  or  portion  of  it  as  may  be  adequate  for 
the  purpose,  from  time  to  time,  to  the  purchase  of  a  gold  medal, 
to  be  awarded  in  the  name  of  the  said  Franklin  Institute  for 
distinguished  work  in  science  or  the  mechanic  arts." 

The  Edward  Longstreth  Medal  of  Merit. — In  the  month  of  May,  1890, 
Edward  Longstreth,  Esq.,  of  Philadelphia,  Pennsylvania,  retired  member 
of  The  Baldwin  Locomotive  Works,  deposited  with  The  Franklin  Institute  in 
trust,  a  registered  bond  of  the  Baltimore  Traction  Company  for  the  sum  of 
one  thousand  dollars,  for  the  founding  and  perpetuation  of  the  Edward  Long- 
streth Medal  of  Merit;  the  interest  accruing  from  said  principal  sum  to 
be  used  in  procuring  and  awarding  said  medals  for  the  encouragement  of 
invention,  and  in  recognition  of  meritorious  work  in  science  and  the  in- 
dustrial arts ;  the  said  awards  to  be  made  by  The  Franklin  Institute  through 
its  Committee  on  Science  and  the  Arts,  under  such  rules  as  said  Committee 
may  adopt. 

This  donor  further  presented  to  The  Franklin  Institute  twelve  silver 
medals  and  the  dies  therefor  designed  and  executed  under  the  direction  of  a 
committee  of  the  Institute  with  his  approval. 

On  May  14,  1890,  the  Board  of  Managers  of  The  Franklin  Institute,  by 
resolution,  accepted  on  behalf  of  the  Institute  the  gifts  of  the  donor,  and  on 
September  17,  1890,  the  Institute,  by  resolution  following,  confirmed  the 
acceptance : 

"Resolved,  That  the  Institute  hereby  confirms  the  action  of 
the  Board  of  Managers  in  accepting  the  gift  of  foundation  of  the 
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Edward  Loogstreth  Medal  of  Merit,  and  in  expressing  its  grate- 
ful acknowledgments  for  the  gift 

"  Resolved,  That  the  grant  of  the  Edward  Longstreth  Medal, 
in  accordance  with  the  wishes  of  the  donor,  be  entrusted  to  the 
Committee  on  Science  and  the  Arts,  subject  to  such  conditions 
as  the  said  Committee,  with  the  approval  of  the  Institute,  may 
propose." 

The  obverse  of  the  medal  bears  the  eflSgy  of  the  donor,  and  is  inscribed 
around  the  margin,  **The  Edward  Longstreth  Medal  of  Merit,  Founded 
iSgoL**  On  the  reverse  is  inscribed  around  the  margin,  "Awarded  by  The 
Franklin  Institute,"  and  in  the  centre  is  engraved  the  name  of  the  recipient 
with  the  date  and  object  of  award. 

On  Mardi  19^  1913,  Qiarles  Longstreth,  son  of  the  above-named  Edward 
Lcmgstreth,  deposited  with  The  Franklin  Institute  the  further  sum  of  one 
dioosand  dollars  to  be  added  to  the  original  fund  to  be  kept  with  it  in  trust 
in  perpetuity,  the  interest  to  be  used  as  is  the  interest  of  the  original  fund. 

The  Certificate  of  Merits— At  the  stated  meeting  of  the  Institute,  held  on 
Jane  21,  1882,  the  following  resolution  was  adopted: 

"Resoived,  That  the  Committee  on  Science  and  the  Arts  of 
The  Franklin  Institute  is  hereby  authorized  to  award,  and  issue 
to  persons  by  said  Committee  adjudged  worthy,  a  Certificate 
of  Merit  for  their  inventions,  discoveries  or  productions,  which 
certificate  shall  read  as  follows: 

"The  Franklin  Institute  of  the  State  of  Pennsylvania  for 

the  Promotion  of  the  Mechanic  Arts,  awards  to 

this  Certificate  of  Merit.    This  award  is  made 


pursuant  to  the  recommendation  of  the  Committee  on  Science 
and  the  Arts. 

Report    No. Approved,    19       

President. 


[seal]  Secretary" 

Ckatrman  of  the  Committee  on  Science  and  the  Arts, 

The  John  Scott  Legacy  Medal  and  Premium.— John  Scott,  chemist,  late 
of  Edinburgh,  Scotland,  by  his  will,  made  in  the  year  18 16,  bequeathed  the 
snm  of  four  thousand  dollars  in  the  funded  three  per  cent  stock  of  the 
United  States,  to  the  corporation  of  the  City  of  Philadelphia,  directing  that 
the  interest  and  dividend  becoming  receivable  thereon  should  be  laid  out  in 
premiums,  to  be  dbtributed  among  ingenious  men  and  women  who  make 
useful  inventions,  no  such  premium,  however,  to  exceed  twenty  dollars,  and 
that  therewith  shall  be  given  a  copper  medal  with  this  inscription :  "  To  the 
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The  Select  and  Common  Councils  of  the  City  of  Philadelphia,  by  an 
ordinance  passed  November  22,  182 1,  vested  the  recommendation  of  these 
premiums  and  medals  in  The  Philadelphia  Society  for  Promoting  Agriculture, 
a  society   formed  in  the  year   1785.     Thirty-seven   recommendations  were 
made  by  the  Society  from  1822  to  1834.    By  a  supplemental  ordinance,  dated 
February  27,  1834,  The  Franklin  Institute  was  authorized  and  empowered 
to  carry  into  effect  the  conditions  and  provisions  of  the  ordinance  passed 
November  22,  182 1.    In  1835,  a  standing  committee  to  have  charge  of  the 
legacies  and  trusts  confided  to  the  City  was  appointed,  and  in  1854,  a  further 
ordinante  was  passed  authorizing  the  superintendent  of  trusts,  under  the 
supervision  of  the  Committee  on  Trusts,  to  distribute  the  premiums,  but 
"  only  to  such  persons  as  The  Franklin  Institute  shall  report  as  being  the 
authors  of  useful  inventions    .    .    ."    The  control  of  John  Scott's  Premium 
Fund  was  further  transferred  in  1870  to  the  Board  of  Directors  of  Gty 
Trusts,  a  board  created  by  an  Act  passed  and  approved  June  30,  1869,  by  the 
Legislature  of  the  State  of  Pennsylvania,  for  the  purpose  of  administering  all 
estates  dedicated  to  charitable  uses,  or  trusts,  the  charge  or  administration 
of  which  become  vested  in  or  confided  to  the  City  of  Philadelphia.      This 
Board,  by  a  resolution  passed  April  12,   1882,  referred  the  administration 
of  the  premium  fund  to  its  Committee  on  Wills  Hospital  and  Minor  Trusts, 
and  this  committee  resolved  that  it  would  favorably  receive  the  names  of 
any  persons  whom  The  Franklin  Institute  from  time  to  time  reported  to 
the  Committee  on   Minor  Trusts  as   worthy  of   receiving  the  John  Scott 
Legacy  Medal  and  Premium.     The  Institute,  by  a  resolution  passed  Jtine 
21,  1882,  accepted  the  above,  and  referred  the  duty  of  making  examinations 
and  recommending  awards  to  its  Committee  on  Science  and  the  Arts. 

Since  1834,  therefore,  when  the  Philadelphia  Society  for  Promoting 
Agriculture  had  ceased  its  activities  and  when  the  authorization  to  make 
recommendations  of  the  John  Scott  Legacy  Medal  and  Premium  was  trans- 
ferred to  the  Institute,  the  various  committees  and  boards  in  which  the 
control  of  the  John  Scott  Premium  Fund  became  vested  have  renewed  this 
authorization  and  the  Institute  continues  to  make  recommendations  of  this 
award  to  the  Board  of  Directors  of  City  Trusts  of  the  City  of  Philadelphia. 


REGULATIONS  OF  THE  COMMITTEE 
ON  SCIENCE  AND  THE  ARTS 


Article  I. — Investigations, 

Section  i.  The  Committee  shall  investigate,  by  sub-committee  or  other- 
wise, any  subject  referred  to  it  by  the  Institute  or  by  any  of  its  sections; 
and  upon  a  majority  vote  of  the  members  present  at  any  stated  meeting, 
it  may  investigate  any  subject  presented  on  motion  of  a  member  or  by 
application  as  herein  provided. 

Sec.  2.  Secret  processes  or  compounds  will  not  be  considered  by  the 
Committee;  nor  will  the  treatment  of  materials  by  any  substance  be  con- 
sidered, unless  the  composition  used  and  the  method  of  treatment  are  fully 
disclosed. 

Sec.  3.  An  applicant  for  investigation  of  a  subject  will  be  furnished  by 
the  Secretary  with  a  copy  of  the  regulations  governing  investigations. 

Sec.  4.  An  application  for  investigation  shall  be  made  in  writing  on  a 
blank,  substantially  like  "Form  A"  below,  which  may  be  obtained  from 
the  Secretary.  This  application  shall  be  addressed  to  the  Secretary, 
who  will  upon  receipt  refer  it  to  the  Sub-Committee  on  New  Subjects  and 
Preliminary  Examination;  this  sub-committee  shall  recommend  to  the  Com- 
mittee its  acceptance  or  rejection,  upon  which  the  Secretary  shall  notify  the 
applicant  accordingly. 

Sec.  5.  It  shall  not  be  competent  for  any  member  of  the  Committee  on 
Science  and  the  Arts  to  be  an  applicant  for  any  of  the  awards  in  the  gift, 
or  under  the  recommendation,  of  the  said  Committee,  unless  the  subject  for 
award  be  referred  to  the  Committee  by  a  vote  of  the  Institute. 

Article  II. — Meetings  of  the  Committee. 

Section  i.  The  Committee  shall  hold  stated  meetings  at  8  o'clock  p.m. 
on  the  first  Wednesday  of  each  month,  excepting  July  and  August. 

Sec.  2.  Special  meetings  may  be  called  by  the  Chairman,  and  shall  be 
called  by  him  upon  the  written  request  of  five  members  of  the  Committee. 

Sec.  3.  At  all  meetings  of  the  Committee  nine  members  shall  constitute 
a  quorum  for  transacting  general  business,  but  for  final  action  upon  a  report 
conferring  or  recommending  an  award  or  for  amending  the  rules  of  the 
Committee,  a  quorum  shall  consist  of  not  less  than  fifteen  members. 

Sec.  4.  At  its  stated  meeting  the  Committee  shall  proceed  in  the  fol- 
lowing 

Order  of  Business: 

1.  Calling  the  roll. 

2.  Reading  of  the  minutes  of  preceding  meeting. 

3.  Reading  of  correspondence. 
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4.  Approval  of  bills. 

5.  Report  of  Sub- Committee  on  New  Subjects  and  Preliminary  Ex- 

amination. 

6.  Reports  of  standing  and  special  sub-committees. 

7.  Consideration  of  reports  for  final  action. 

8.  Reports  of  sub-committees  on  investigation,  first  reading. 

9.  Deferred  business. 

10.  New  business. 

11.  Adjournment. 

Sec.  5.  Members  shall  not  be  entitled  to  the  fioor  more  than  twice  on  any 
question  without  the  consent  of  the  Committee. 

Sec  6.  There  shall  be  no  debate  on  points  of  order  except  on  an  appeal 
from  the  decision  of  the  Chairman,  or  on  a  question  referred  by  him  to  the 
Committee.  In  such  cases  no  member  shall  have  the  fioor  more  than  once 
without  the  consent  of  the  Committee. 

Article  III. — Chairman, 

Section  i.  Nominations  for  a  Chairman  to  serve  for  one  year  shall  be 
made  at  the  stated  meeting  of  the  Committee  in  February,  and  the  election 
shall  be  by  ballot  at  the  same  meeting,  when  the  person  receiving  the  highest 
number  of  votes  shall  be  declared  elected.  He  shall  immediately  assume 
office  and  shall  perform  his  duties  until  his  successor  is  installed.  He  shall 
not  be  eligible  for  election  in  two  successive  terms. 

Sec.  2.  The  Chairman  shall  appoint  the  members  of  all  sub-committees 
unless  otherwise  ordered,  and  may  serve  ex-oMcio  on  all  sub-committees 
except  those  charged  with  investigations. 

Sec.  3.  The  election  of  a  member  as  Chairman  shall  be  held  to  vacate 
his  membership  of  any  and  all  sub-committees  on  investigation  on  which 
he  may  be  serving,  except  if  he  has  the  report  of  such  Committee  prepared 
or  in  preparation,  in  which  case  he  shall  complete  his  work,  but  when  such 
report  is  presented  for  consideration,  he  shall  call  on  another  member  to 
preside  while  the  subject  is  under  discussion. 

Sec.  4.  The  Chairman  shall  submit  to  the  stated  meetings  of  the  Board 
of  Managers  in  October,  December,  February,  April,  and  June  of  each 
year,  a  report  of  the  number  of  investigations  pending  before  the  Com- 
mittee, the  number  disposed  of  since  the  last  report,  with  the  action  taken 
or  award  made  in  each  case,  and  the  number  and  nature  of  new  investiga- 
tions undertaken  since  the  last  report,  and  such  other  information  as  to  the 
work  of  the  Committee  as  the  Board  of  Managers  may  require.  He  shall 
also  report  to  the  stated  meetings  of  the  Institute  such  recent  action  of  the 
Committee  as  he  may  deem  of  interest. 

Artio-e  IV. — Standing  Sub-Committees. 

Section  i.  There  shall  be  appointed  each  February  by  the  Chairman  a 
sub-committee  of  not  less  than  five  members  of  the  Committee,  to  be  styled 
the  "  Sub-Committee  on  New  Subjects  and  Preliminary  Examination."    The 
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duties  of  this  sab-coinmittee  shall  be  to  keep  a  general  observation  of  progress 
made  in  science  and  the  arts  and  to  report  to  the  Conunittee  subjects  ad- 
judged worthy  of  investigation;  to  co-operate  with  the  Secretary  in  keeping 
die  work  of  the  Committee  properly  before  the  public,  and  to  recommend 
at  each  regular  meeting  the  acceptance  or  otherwise  of  all  applications  for 
investigation.  This  sub-conunittee  shall  meet  at  least  once  prior  to  each 
regular  meeting  of  the  Conunittee. 

Sfic  2.  There  shall  be  appointed  each  December  by  the  Chairman  from 
the  membership  with  the  consent  and  approval  of  the  Committee,  a  sub- 
committee styled  the  "  Sub-Committee  on  Literature."  It  shall  be  the  duty 
of  this  sub-committee  to  examine  carefully  all  papers  that  have  been  pre- 
sented to  the  Institute  and  published  in  its  Journal  during  the  current  year, 
and  to  report  to  the  Committee  not  later  than  the  following  April  meeting 
which  of  these  papers  deserve  the  award  of  either  of  the  following  medals, 
viz.: 

1.  The  Howard  N.  Potts  Medal; 

2.  The  Edward  Longstreih  Medal  of  Merit, 

The  Institute,  through  the  Committee,  may  award  said  medals  to  the 
authors  of  papers  so  recommended,  except  that  it  shall  not  so  award  more 
than  one  Potts  Medal  in  any  one  year. 

The  Sub-Committee  on  Literature  shall  also  consider  any  publication  or 
treatise  devoted  to  science  or  the  mechanic  arts,  submitted  by  the  Com- 
mittee, and  if  in  its  judgment  said  work  appearsi^to  be  of  unusual  merit  it 
may  recommend  that  its  author  be  awarded  the  Potts  Medal,  provided  that 
such  medal  shall  not  be  so  awarded  more  than  once  in  any  one  year. 

Advertisement  of  these  awards  shall  not  be  required. 

Sec  3.  There  shall  be  appointed  annually  by  the  Chairman  from  the 
membership  a  sub-committee  styled  the  "Sub-Committee  on  Awarding  the 
Franklin  Medal,"  the  duty  of  which  shall  be  to  make  recommendations  of 
the  award  of  this  medal  under  the  provisions  of  the  deed  of  gift 

AsncLE  V. — Sub-Committees  on  Investigation  of  Applications, 

Section  i.  Upon  the  acceptance  of  an  application  for  investigation, 
a  sub-committee  shall  be  appointed  by  the  Chairman  to  conduct  the  in- 
vestigation. 

Sec  2.  Sub-committees  shall  be  appointed  from  the  membership  of  the 
Committee,  but  they  may  include  a  minority  of  other  persons  whose  expert 
services  are  desired  in  the  examination. 

Sec  3.  When  the  personnel  of  a  sub-committee  on  investigation  is  finally 
determined,  a  notice  shall  be  sent  to  each  member  thereof  giving  the  names 
of  the  members  of  the  sub-committee  and  setting  forth  the  regulations  govern- 
ing investigations. 

Sec  4.  No  person  shall  be  a  member  of  a  sub-committee  on  investigation 
who  is  interested  in  the  issue. 

Sec  5.  After  a  subject  has  been  assigned  to  a  sub-committee  for  in- 
vestigation it  shall  not  be  withdrawn  without  the  consent  of  the  Committee. 
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Sec.  6.  When  the  Secretary  has  obtained  the  necessary  information  from 
the  applicant,  he  shall  notify  the  sub-committee,  who  shall  then  proceed 
with  the  investigation. 

Sec.  7.  Correspondence  between  the  sub-committee  and  the  applicant 
must  be  carried  on  through  the  office  of  the  Secretary,  in  order  that  the 
official  records  shall  be  complete. 

Sec  8.  Sub-committees  shall  whenever  possible  make  direct  examination 
and  tests  of  the  subject  under  investigation,  and  shall  not  accept  tests, 
data  or  information  furnished  by  others  without  first  satisfying  themselves 
as  to  the  accuracy  thereof.  They  shall  in  no  case  recommend  an  award 
solely  on  the  basis  of  tests,  data  or  information  furnished  by  parties  in  any 
way  interested  in  the  subject  of  the  award.  When  data  submitted  by 
persons  not  members  of  the  sub-committee  are  included  in  the  latter's  report, 
it  shall  be  so  stated. 

Sec.  9.  Sub-committees  must  ascertain  that  articles,  processes,  products, 
etc.,  examined  are  genuine  samples  of  the  subject  under  investigation. 

Sec.  10.  Each  sub-committee  on  investigation  shall  report  its  progress 
to  the  Committee  at  intervals  of  not  more  than  two  consecutive  stated  meet- 
ings ;  and  any  sub-committee  failing  so  to  report  for  four  consecutive  stated 
meetings  may  be  discharged  from  further  consideration  of  the  subject  at  the 
discretion  of  the  Chairman,  who  shall  then  appoint  a  new  sub-committee  to 
continue  the  investigation. 

Sec.  II.  Any  member  of  a  sub-committee  on  investigation  failing  to  dis- 
charge his  duties  may  be  replaced  by  another  member  at  the  discretion  of 
the  Chairman. 

Sec.  12.  Sub-committees  may  request  applicants  to  furnish  drawings, 
diagrams  or  other  exhibits  for  the  purpose  of  investigations  and  for  the 
records  of  the  Committee. 

Sec.  13.  When  it  is  found  that  the  subject  under  investigation  has 
become  involved  in  litigation,  the  sub-committee  shall  defer  further  action 
until  the  litigation  is  terminated,  or  the  Committee  decides  that  the  sub- 
committee  may  proceed. 

Article  VI. — Sub-Committee  Meetings, 

Section  i.  A  quorum  for  the  transaction  of  business  at  any  meeting 
of  a  sub-committee,  properly  called,  shall  consist  of  the  one  or  more  members 
present. 

Sec.  2.  No  applicant  or  other  person  interested  in  the  issue  of  an  in- 
vestigation shall  be  present  at  a  meeting  of  a  sub-committee  or  of  the  Com- 
mittee except  at  the  invitation  of  the  sub-committee  charged  with  the  in- 
vestigation. 

Article  VII. — Sub-Committees'  Reports, 

Section  i.  Reports  of  progress  and  final  reports  of  sub-committees  shall 
be  made  to  the  Committee  in  writing.  Final  reports  shall  begin  and  end 
substantially  as  indicated  in  Form  B. 


THE  FRANKLIN  INSTITUTE  53 

Sec  2.  When  a  sub-committee  on  investigation  deems  the  subject  upon 
which  it  reports  worthy  of  an  award  of  the  Elliott  Cresson  Medal,  the 
Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal  of  Merit,  the 
Certificate  of  Merit,  or  the  John  Scott  Legacy  Medal  and  Premium,  it  shall 
include  in  its  report  a  recommendation  to  that  effect;  and  such  recom- 
mendation may  be  adopted  by  a  majority  vote  of  the  Committee,  but  shall 
not  be  changed  except  by  a  vote  of  two-thirds  of  the  members  present. 

Sec  3.  A  report  of  a  sub-committee  on  investigation,  before  its  accept- 
ance by  the  Committee,  may  be  edited  by  the  Secretary  of  the  Institute  in 
conjunction  with  the  chairman  of  the  sub-committee,  but  without  materially 
changing  its  meaning  or  effect.  The  Secretary  and  chairman  may  be  as- 
sisted in  this  work  by  the  Publication  Committee  of  the  Institute,  or  by  an 
editing  committee  appointed  by  the  Chairman  of  the  Committee. 

Sec.  4.  A  report  of  a  sub-committee  on  investigation,  before  its  ac- 
ceptance by  the  Committee,  shall  be  signed  by  a  majority  of  the  members 
of  the  sub-committee  charged  with  the  investigation. 

Sec.  5.  Any  member  or  members  of  a  sub-committee  may  file  a  minority 
report  at  least  three  days  prior  to  the  meeting  at  which  the  majority  report 
is  to  be  presented. 

Sec.  6.  No  member  of  a  sub-committee  shall  be  permitted  to  sign  a 
report  without  having  personally  examined  the  subject  under  investigation, 
or  taken  part  in  its  discussion  at  a  meeting  of  the  sub-committee. 

Sec.  7.  Reports  of  sub-committees  on  investigation  shall  be  accompanied 
by  such  drawings,  diagrams  or  other  exhibits  as  will  serve  to  elucidate  the 
subject 

Sec  8.  All  exhibits  pertaining  to  reports  shall  be  numbered,  marked  for 
identification,  and  signed  by  the  Secretary  of  the  Institute  in  substantially  the 
following  form,  and  the  seal  of  the  Institute  shall  be  impressed  thereon : — 

Exhibit  No. ,  pertaining  to  report  of  the  Committee  on  Science  and 

the  Arts  No.  


Secretary. 

Sec  9.  Reports  must  be  in  the  Secretary's  hands  at  least  one  week  pre- 
vious to  the  stated  meeting  at  which  they  are  to  be  presented. 

Sec.  10.  After  the  report  of  a  sub-committee  on  investigation  has  passed 
its  first  reading  before  the  Committee,  a  copy  of  it  may  be  furnished  the 
applicant,  who  may  make  any  explanation  or  objections,  in  writing,  addressed 
to  the  Chairman  of  the  Committee;  but  such  writing  must  be  received  not 
later  than  the  next  stated  meeting  of  the  Committee. 

Sec  II.  The  report  of  a  sub-committee  on  investigation  may  be  dis- 
cussed and  amended  at  the  meeting  of  the  Committee  at  which  it  is  first 
presented,  but  shall  be  laid  over  for  a  second  reading  and  final  action  until 
the  next  stated  meeting;  except  where  no  recommendation  of  an  award  is 
made  in  the  report,  when  it  may,  by  a  majority  vote,  be  finally  disposed  of 
after  first  reading. 
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Sec.  12.  Final  action  on  a  report  of  a  sub-committee  on  investigation 
recommending  an  award  shall  not  be  taken  unless  at  least  one  member  of 
the  sub-committee  who  signed  the  report  is  present. 

Article  VIII. — Notices  of  Recommendations, 

Section  i.  In  the  case  of  investigations  made  upon  application,  it  shall 
be  the  duty  of  the  Secretary  to  certify  to  applicants  the  recommendation  of 
the  sub-committee  within  ten  days  after  this  recommendation  is  adopted 
by  the  Committee. 

Article  IX. — Reconsideration, 

Section  i.  Upon  the  adoption  of  a  report  of  a  sub-committee  a  motion 
for  reconsideration  may  not  be  made  before  the  stated  meeting  following. 
If  such  a  motion  is  then  made  and  accepted,  a  vote  of  two-thirds  of  a 
quorum  for  final  action  shall  be  required  to  change  the  report  as  previously 
adopted. 

Sec.  2.  A  second  investigation  of  a  subject  shall  not  be  ordered  except 
on  a  vote  of  two-thirds  of  the  members  present  at  a  stated  meeting. 

Article  X. — Advertisement  of  Recommendations, 

Section  i.  Upon  the  adoption,  by  the  Committee  on  Science  and  the 
Arts,  of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  a 
discovery,  invention,  improvement  or  manufacture  is  worthy  of  an  award 
of  the  Elliott  Cresson  Medal,  publication  shall  be  made  in  three  successive 
issues  of  the  Journal  of  The  Franklin  Institute,  stating  that  at  the  expira- 
tion of  three  months  from  the  date  of  the  first  publication,  the  person  making 
such  discovery,  invention,  improvement  or  manufacture  shall  be  entitled 
to  receive  the  award  of  the  said  medal,  unless  within  that  time  satisfactory 
evidence  shall  have  been  submitted  to  the  Committee  on  Science  and  the 
Arts  of  the  want  of  originality  or  merit,  in  the  supposed  discovery,  invention, 
improvement,  or  manufacture. 

Sec.  2.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  distinguished 
work  in  science  or  the  arts  is  worthy  of  an  award  of  the  Howard  N.  Potts 
Medal,  publication  shall  be  made  in  three  successive  issues  of  the  Journal 
of  The  Franklin  Institute,  stating  that  at  the  expiration  of  three  months 
from  the  date  of  the  first  publication,  the  person  who  has  done  such  work 
*  shall  be  entitled  to  receive  the  award  of  the  said  medal,  unless  within  that 
time  satisfactory  evidence  shall  have  been  submitted  to  the  Committee  on 
Science  and  the  Arts  of  the  want  of  originality  or  merit  in  the  supposed 
distinguished  work  in  science  and  the  arts. 

Sec.  3.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  a  certain 
useful  invention  is  worthy  of  an  award  of  the  John  Scott  Legacy  Medal  and 
Premium,  publication  shall  be  made  in  three  successive  issues  of  the  Journal 
of  The  Franklin  Institute,  stating  that  at  the  expiration  of  three  months 
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from  the  date  of  the  first  publication,  the  Institute  will  recommend  to  the 
Philadelphia  Board  of  Directors  of  City  Trusts  the  award  of  the  said 
medal  and  premium  to  the  inventor,  unless  within  that  time  satisfactory 
evidence  shall  have  been  submitted  to  the  Committee  on  Science  and  the 
Arts  of  the  want  of  originality  in  the  supposed  invention.  In  case  no  such 
objection  to  the  award  is  made,  the  Secretary  shall  certify  the  reconunenda- 
tion  to  the  Philadelphia  Board  of  Directors  of  City  Trusts. 

Sec  4.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Franklin  Medal 
shall  be  conclusive  without  advertisement 

Sec  5.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Edward  Long- 
streth  Medal  of  Merit  shall  be  conclusive  without  advertisement 

Sec  6.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Certificate  of 
Merit  shall  be  conclusive  without  advertisement 

AsncLB  XL— Protests. 

Section  i.  Protests  against  recommendations  advertised  by  publication 
in  the  Journal  must  be  received  within  three  months  of  the  date  of  first 
publication.  Such  protests  shall  be  presented  to  the  Committee  at  its  next 
stated  meeting  following  date  of  receipt,  and  shall  be  affirmed  only  by  a 
vote  of  two-thirds  of  a  quorum  for  final  action,  in  which  case  a  re-investiga- 
tion shall  be  made. 

Article  XII. — Institute  Reports, 

SEcnoN  I.  Reports  issued  by  the  Institute  shall  begin  and  end  sub- 
stantially as  in  Form  C  below.  They  shall  be  written  upon  an  official  form 
provided  by  the  Institute. 

Sec  2.  Reports  when  issued  shall  state  that  they  are  the  action  of  The 
Franklin  Institute  by  its  Committee  on  Science  and  the  Arts.  They  shall  be 
attested  by  the  President  and  the  Secretary  of  the  Institute  and  by  the 
Chairman  of  the  Committee,  and  shall  be  impressed  with  the  seal  of  the 
Institute;  and  they  may  also  bear  the  names  of  the  members  who  signed 
the  sub-committee's  report 

Sec  3.  It  shall  be  the  duty  of  the  Secretary  to  furnish  applicants  for 
investigation  with  a  copy  of  the  Institute's  Report 

Article  XIII. — Amendments  to  Regulations. 

SEcnoN  I.  Proposals  to  amend  these  regulations  shall  be  presented  to 
the  Committee  in  writing,  signed  by  at  least  two  members.  They  may  be 
considered  when  presented,  but  shall  not  be  acted  upon  until  the  next  stated 
meeting  after  presentation,  and  shall  then  be  adopted  if  agreed  to  by  two- 
thirds  of  the  required  quorum. 

Sec  2.  Notice  of  proposed  amendments  shall  be  sent  to  each  member 
00  the  programme  for  the  meeting  at  which  they  may  be  acted  upon. 
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RBPORT  FORMS  OF  COICICITTEB  ON  SCISNCB  AVD  THB  ARTS 

FORM  A 
(Application  for  Investigation) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE   OF    PENNSYLVANIA 

FOR  THB 

PROMOTION  OF  THE   MECHANIC  ARTS 

In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con- 
sideration of  your  invention  or  discovery  entitled  

the  following  data  are  requested  for  the 

information  of  the  Committee  on  Science  and  the  Arts : 

1.  What  is  the  specific  purpose  of  the  invention? 

2.  What  is  the  condition  of  the  prior  art  in  this  regard? 

3.  What  improvement  is  claimed  to  be  effected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  Office 

before  allowance  of  patent  claims? 

7.  Is  the  invention  now  in  actual  use? 

8.  If  so,  since  when? 

9.  Where  may  it  be  seen  in  operation? 

10.  Are  you  prepared  to  submit  drawings  of  the  apparatus  or  device? 

11.  Are  you  prepared  to  submit  a  model  of  the  apparatus  or  device? 

12.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  to  sub- 

mit specimens  of  the  ingredients  and  of  the  compound  sufficient 
for  the  purpose  of  experiments? 

13.  If  the  invention  is  a  chemical  process,  are  you  prepared  to  give  a 

demonstration  of  the  same? 

IMPORTANT   TO   APPUCANT 

This  application  carefully  filled  in  and  other  available  matters  descriptive 
of  the  invention  or  process  together  with  two  copies  of  each  of  the  United 
States  patents  issued  to  applicant  must  be  returned  promptly  to  the  Secretary 
of  The  Franklin  Institute,  15  South  Seventh  Street,  Philadelphia,  Pa. 

(A  copy  of  Form  A,  above,  may  be  obtained  from  the  Secretary  of  the 
Institute  and  must  be  filled  in,  signed  and  promptly  returned  by  an  applicant 
for  an  examination  of  and  a  report  upon  an  invention  or  discovery.) 
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FORM  B 
(Sub-committee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE   OF    PENNSYLVANIA 

FOR  THE 

PBOMOnON  OF  THE  MECHANIC  ASTS 


S.  &  A.  Case  No 

Report  of  Sub-Committee,  dated 
Investigating  


To  THE  COMMITTEB  ON  SCIENCE  AND  THE  AkTS  : 

Your  sub-committee  appointed  to  investigate  the  above  subject  report 
as  follows: 


{discovery 
excellence  of  construction 
ingenuity  and  novelty 
or 

of  your  sub-committee  recommends 

the  award  of to of 


Respectfully  submitted. 


Chairman, 


Adopted  at  the  Stated  Meeting  of 19 
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FORM  C 
(Institute  Report  Forms) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF   PENNSYLVANIA 

FOR  THE 

PROMOTION  OF  THE  MECHANIC  ARTS 

Hall  of  the  iNSTmm, 
Philadelphia, 


S.  &  A.  Case  No 

The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  through  its 

Committee  on  Science  and  the  Arts,  investigating 

reports  as  follows : 


In  consideration  of  the 


'  discovery 
excellence  of  construction 
ingenuity  and  novelty 
or 


of the  Institute  recommends  that  the 

Philadelphia  Board  of  Directors  of  City  Trusts  shall  award  the  John  Scott 

Legacy  Medal  and  Premium  (or)  the  Institute  awards  the 

to of 


President. 

[seal] 


Secretary. 


Countersigned 

Chairman  of  the  Committee  on  Science  and  the  Arts. 


PRESIDENT'S  REPORT  AND  REPORTS  OF  THE  COM- 
MITTEES OF  THE  INSTITUTE  AND  THE  COMMIT- 
TEES  OF  ITS  BOARD  OF  MANAGERS. 

FOR  THE  FISCAL  YEAR  EVDIV6  SEPTEICBSR  30,  mi 


REPORT  OF  THE  PRESIDENT 

FOR  THE  FISCAL  YEAR  ENDING  SEPTEMBER  30,  191& 

To  the  Members  of  The  Franklin  Institute: 

Your  Board  of  Managers  instruct  me  to  report  to  you  upon  the  work 
of  the  Institute  for  the  year  ending  September  30,  1916,  as  follows: 

Your  Board,  in  their  report  for  the  year  ending  September  30,  1915, 
made  an  appeal  to  the  membership  of  the  Institute  for  the  completion 
of  the  so-called  Wahl  Fund;  a  fund  necessary  to  be  raised  to  meet  the 
conditions  laid  down  in  the  will  of  our  late  Secretary,  the  distinguished 
Dr.  William  H.  Wahl,  as  precedent  to  the  receipt  by  the  Institute  of  his 
estate  of  approximately  $90,000.  It  is  gratifying  to  be  able  to  report  that 
this  fund  has  been  completed  and  that  the  estate  of  Dr.  Wahl  has  been 
transferred  to  the  Institute  as,  and  under  the  conditions,  desired  by  him. 
It  is  particularly  gratifying  to  be  able  to  report  that  all  the  money  re- 
ceived for  the  Wahl  Fund  came  from  members  of  The  Franklin  Institute. 

The  Wahl  estate  and  subscriptions,  with  the  Shippen  bequest  (referred 
to  in  the  Annual  Report  of  last  year,  but  received  during  the  year  covered 
by  this  report)  increase  the  productive  fund  of  the  Institute  approxi- 
mately $300,000  and  practically  double  the  Institute's  endowment  fund  as 
it  stood  a  year  ago. 

The  regular  income  of  the  Institute,  for  the  first  time  in  its  history, 
so  far  as  known  to  us,  is  sufficient  for  carrying  on  the  work  immediately 
in  hand.  It  offers  no  margin  applicable  to  desirable  extensions  in  the 
scope  of  our  work.  Such  extensions  will  not  be  undertaken  until  the 
assured  income  of  the  Institute  is  sufficiently  increased  to  justify  them. 

The  Institute's  new  Building  Fund  has  been  increased  during  the  year 
through  the  sale  of  the  Sixteenth  and  Arch  Streets  properties  by  $SS,ooo. 
The  Institute  owned  these  properties  through  the  generosity  of  one  of  its 
members.  They  stood  on  the  books  of  the  Institute  as  valued  at  $82,000. 
The  Board  of  Viewers,  apportioning  the  Parkway  damages,  awarded  to 
the  Institute  for  the  properties  (and  for  interest  from  the  date  of  con- 
demnation) $137,329.50,  or  approximately  $55,000  more  than  the  properties 
cost  the  Institute.  The  Institute's  Building  Fund  now  amounts  to  about 
$225,000.  There  is  now  in  the  hands  of  the  Board  of  City  Trusts  the  so- 
called  John  Scott  Fund,  which  must  ultimately  come  to  the  Institute,  and 
which  is  applicable  to  the  Building  Fund,  and  amounts  to  approximately 
$40,000.  This  makes  the  total  amount  now  in  sight,  or  ultimately  available 
to  the  Institute,  of  about  $265,000.    This  is  in  addition  to  the  very  valuable 
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building  site  located  at  Nineteenth  and  Race  Streets,  on  Logan  Square. 
Your  Board  of  Managers  believe  it  will  not  be  wise  to  proceed  with  the 
erection  of  a  building  until  the  present  Building  Fund  of  $265,000  has 
been  about  doubled,  and  the  normal  income  of  the  Institute  has  been 
sufficiently  increased  to  justify  the  undertaking  of  the  coincidentally 
added  obligations. 

Your  Board  of  Managers  believe  that  the  work  the  Institute  is  doing, 
and  which  is  widely  known  as  good  and  useful  to  the  citizen,  and  to  the 
City,  State  and  Nation,  will  ultimately  attract  the  funds  necessary  to  the 
erection  and  endowment  of  a  building  better  located  and  more  nearly 
adequate  to  the  accomplishment  of  the  Institute's  purposes. 

The  figures  that  I  have  given  above  are  set  out  in  detail  and  with 
more  exactness  in  the  reports  of  the  Finance  Committee,  Mr.  Forstall, 
Chairman,  and  of  the  Endowment  Committee,  Mr.  Howson,  Chairman. 

At  this  writing  the  Institute  owes  no  money  other  than  current 
accounts.  The  "  Bills  Payable,"  now  (January,  1917)  among  our  liabili- 
ties, are  debts  of  one  department  of  the  Institute  to  another. 

Your  Board  hopes  that  each  member  of  the  Institute  will  read  the 
attached  Committee  Reports  in  full.  Your  Board,  in  this  general  report, 
cannot  do  more  than  briefly  comment  upon  them. 

The  report  of  the  Library  Committee,  Mr.  Morgan,  Chairman,  clearly 
indicates  the  importance  of  a  new  building  for  the  Institute.  It  empha- 
sizes what  must  be  known  to  every  member  of  the  Institute  who  visits 
our  library,  the  utter  inadequacy  of  our  stack  and  cases.  We  arc  com- 
pelled to  put  books  wherever  there  is  room  for  them  in  the  building 
without  reference  to  their  protection  or  to  the  convenience  of  the  user. 
There  is  no  doubt  that  the  library  would  be  greatly  more  valuable  to  the 
citizens  of  Philadelphia  if  housed  in  rooms  of  adequate  size  and  permit- 
ting a  more  intelligent  arrangement. 

The  report  of  the  Committee  on  Museums,  Mr.  Outerbridge,  Chair- 
man, is  a  record  of  valuable  additions  of  interesting  models,  etc.,  con- 
tributed to  the  Museum  during  the  past  year. 

The  report  of  the  Committee  on  Meetings,  Mr.  Rogers,  Chairman, 
contains  a  list  of  the  papers  presented  at  the  stated  meetings  of  the 
Institute,  with  interesting  comments  on  the  May  meeting,  at  which  the 
Franklin  Medal  was  presented  to  Professor  Theodore  William  Richards 
and  to  Dr.  John  J.  Carty,  and  the  Elliott  Cresson  Medal  to  Mr.  Theodore 
N.  Vail,  President,  for  the  American  Telephone  and  Telegraph  Company. 
Addresses  were  made  by  Dr.  Carty  and  Mr.  Vail.  An  address  by  Pro- 
fessor Richards,  who  was  too  ill  at  the  time  to  attend  the  meeting,  was 
read  by  Dr.  Hoadley.  Following  the  addresses  the  American  Telephone 
and  Telegraph  Company  gave  an  interesting  demonstration  of  transcon- 
tinental and  wireless  telephony  for  the  benefit  of  the  Institute's  members 
and  guests.  This  was  the  first  exhibition  of  the  wireless  telephony  given 
in  our  City. 

The  report  of  the  Committee  on  Instruction,  Mr.  Paul,  Chairman* 
gives  convincing  evidence  of  the  continued  good  work  of  the  School. 
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The  Committee  on  Instruction  was  compelled  to  accept  the  resignation  of 
Professor  William  H.  Thorne,  for  thirty  years  Director  of  the  School. 
Mr.  Simeon  van  T.  Jester,  Assistant  Director  of  our  School,  and  otherwise 
experienced  in  educational  work,  was  elected  Director  as  successor  to 
Professor  Thorne.  The  membership  of  the  School  during  the  year  was 
about  fifteen  per  cent,  greater  than  during  the  previous  year. 

The  report  of  the  Committee  on  Elections  and  Resignations  of 
Members,  Mr.  Gibbs,  Chairman,  indicates  that  the  Institute  has  not  grown 
materially  in  numbers  during  the  past  year — the  membership  list  having 
increased  but  thirty-one  in  the  twelve  months.  The  Institute,  during 
the  year,  has  not  made  any  special  effort  to  increase  its  membership. 

The  report  of  the  Committee  on  Publications,  Mr.  Levy,  Chairman, 
is  of  the  usual  encouraging  character.  One  matter  in  connection  with  the 
Committee's  work  during  the  year,  to  which  your  Board  of  Managers 
wish  to  call  attention,  is  the  mechanical  make-up  and  appearance  of  the 
Journal.  The  character  of  the  paper  has  been  improved,  the  margins  have 
been  increased,  the  Journal  is  now  sewed  instead  of  stapled  as  hereto- 
fore. These  improvements  add  greatly  to  the  comfort  and  pleasure  of 
the  user  of  the  Journal,  as  well  as  to  the  Journal's  general  appearance 
and  permanent  character. 

The  report  of  the  Committee  on  Sectional  Arrangements,  Mr.  Day, 
Chairman,  is  practically  a  report  of  the  meetings  held  during  the  last 
year.  The  attendance  many  times  taxed  the  capacity  of  the  hall.  The 
meetings  held  under  the  auspices  of  this  Committee  last  year  were  par- 
ticularly successful  and  valuable. 

The  report  of  the  Committee  on  Science  and  the  Arts,  Mr.  Bonine, 
Chairman,  evidences  the  continuation  of  the  good  work  of  the  Commit- 
tee, and  further,  that  the  value  and  importance  of  the  Committee's  work 
is  becoming  more  widely  recognized  year  by  year.  One  evidence  of  this 
is  the  number  of  applications  for  investigation  received:  in  1914,  nine; 
191 5,  sixteen ;  and  19 16,  twenty-five. 

As  time  passes  the  Institute  occupies  a  larger  space  in  the  horizon 
of  Philadelphia's  affairs  and  of  its  general  activities.  This  is  manifested 
in  the  greater  extent  to  which  the  public  journals  take  notice  of  its  pro- 
ceedings, and  in  the  size  and  character  of  its  audiences.  It  is  a  condition 
largely  created  by  the  eminence  of  the  men  who  come  to  the  Institute 
to  tell  their  message  in  the  domain  of  science  and  the  arts.  To  these  emi- 
nent men  the  Institute  offers  an  immediate  audience  often  as  large  as  its 
audience  room  will  accommodate,  and  through  its  Journal,  a  multitude 
of  readers  whose  habitat  is  coterminous  with  the  world  of  scientific 
thought. 

Members  of  The  Franklin  Institute,  we,  your  Board  of  Managers, 
believe  ourselves  justified  in  reporting  to  you  that  the  work  of  your 
Institute  continues  to  be  good.  But  we  can  only  satisfy  our  sense  of 
duty,  and  justify  our  succession,  to  those  far-sighted  and  devoted  men — 
the  founders  of  the  Institute — by  relating  this  actual  "  good  "  to  an  ideal 
"better"  and  devoting  ourselves  to  its  accomplishment.     To  this  ambition 
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we  each  year  dedicate  ourselves  anew;  and  at  this,  our  ninety-fourth 
Annual  Meeting,  and  on  this,  the  two-hundred  and  eleventh  birthday  of 
our  great  exemplar,  Benjamin  Franklin,  we  again  bespeak  your  encourage- 
ment and  cooperation. 

Respectfully  submitted, 

The  Board  of  Managers. 
Walton  Clask, 
President 
Philadelphia,  January  17,  1917. 

REPORT  OF  THE  COMMITTEE  ON  LIBRARY 

FOR  THE  FISCAL  YEAR  EVDIVO  SEPTEMBER  30,  I9i(. 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  Committee  on  Library  respectfully  submits  the  following  report 
on  the  activities  of  the  library  during  the  year  ending  September  30,  1916. 
The  additions  to  the  library  were  as  follows: 

Ed.  Vols.       Unbd.  Vols.  Pphs. 

By  Gift  374  425               467 

Binding    637 

Journal    11  4                  7 

Exchange    i  9 

Purchase : 

Books  and  Periodicals    25  13 

Lea  Fund 42  3 

Mem.  Library  Fund  i 

Moore  Fund 65  15 

Morris   Fund    174  13 

Potts  Fund    II  I 


1341               474               483 
Total  additions  for  the  year  2298 

There  were  available  for  the  use  of  the  Committee  $3150  appropriated 
by  the  Board  of  Managers  for  subscriptions,  binding,  and  miscellaneous 
expenses,  and  $1653.31,  the  income  of  the  various  trust  funds. 

The   expenditures   for  the   year  were  $1586.89  for  subscriptions  to 
magazines  and  other  periodical  publications,  $1177.50  for  binding,  $221.15 
for  general  expenses,  and  $925.35  for  books. 
Donors: 

Gifts  of  books,  pamphlets,  and  periodicals  in  large  quantities  or  of 
special  value  were  received  from: 

Messrs.  N.  W.  Akimoff,  Hugo  Bilgram,  Carl  P.  Birkinbine,  Spencer 
Fullerton,  F.  L.  Garrison,  Henry  E.  Gilpin,  Robert  D.  Jenks,  C.  W.  Pike, 
Pedro  G.  Salom,  G.  L.  Thompson,  John  C.  Trautwine,  Jr.,  William  R- 
Webster,  Drs.  Walton  Clark,  Carl  Hering,  Charles  F,  Himes,  George  E. 
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Thomas,  The  Commissioner  to  the  Government  of  New  Zealand  at  the 
Panama-Pacific  Exposition,  Mrs.  M.  C.  Gilpin,  The  Crocker- Wheeler 
Company,  Helme  &  Mcllhenny,  The  Hess-B right  Manufacturing  Com- 
pany, and  the  American  Society  of  Refrigerating  Engineers. 

The  contents  of  the  library  on  October  i,  1916,  were  as  follows: 

Volumes,  bound  and  unbound  69,251 

Pamphlets  28,250 

Maps  and  Charts  2,288 

Photographs  1,336 

Binding: 

The  work  done  in  the  bindery  was  as  follows: 

Volumes  of  periodicals  459 

Volumes  of  periodicals  charged  to  the  Chemical  Periodi- 
cals Binding  Fund   23 

Pamphlets  bound 77 

Volumes  of  pamphlets  bound  and  charged  to  The  Morris 

Fund    '. 45 

Volumes  of  patent  specifications 68 

Volumes  charged  to  Lea  Fund i 

Volumes  charged  to  Moore  Fund 11 

Repaired   i 

It  has  been  possible  with  the  increased  appropriation  to  bind  a  num- 
ber of  the  older  volumes  of  periodicals.  These  are  now  in  better  condition 
for  preservation  and  can  be  consulted  more  readily.  The  most  important 
set  which  is  in  urgent  need  of  binding  is  the  Specifications  of  British 
Patents,  about  3300  volumes,  of  which  about  2800  are  sufficiently  complete 
to  bind. 

The  list  of  periodicals,  which  has  been  in  the  course  of  preparation 
for  several  years,  is  now  finished  and  forms  a  complete  guide  to  the 
sets  of  serial  publications  in  the  library.  It  will  be  especially  useful 
as  a  record  of  the  completeness  of  the  various  sets  and  will  be  of  great 
assistance  in  the  binding  of  the  magazines. 

Additions: 

Fewer  pamphlets  were  added  to  the  library  during  the  past  year,  and  it  is 
because  of  this  that  the  total  additions  are  nearly  1200  titles  below  those 
of  last  year.  The  additions  by  binding  and  purchase  were  greater  than 
in  previous  years. 

The  practice  of  scanning  the  technical  periodicals  for  announcements 
of  new  publications  is  continued,  and  a  large  number  of  valuable  trade 
catalogues  and  books  are  added  to  the  library  by  this  means. 

Pamphlets: 

The  binding  of  pamphlets  progressed  satisfactorily  during  the  year. 
Selections  were  made  from  those  relating  to  geology,  mining,  mechanics, 
railroads,  and  chemistry.     Fifteen  hundred  and  sixty  were  withdrawn, 
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assorted  into  classes,  supplied  with  typewritten  title-pages  and  lists  of 
contents,  and  bound  into  122  volumes.  This  work  will  be  continued 
during  the  current  year. 

Cataloguing: 

The  current  cataloguing  is  done  promptly,  and  occasionally  it  is 
possible  to  re-catalogue  some  of  the  old  sets.  This  work,  with  that  in 
connection  with  the  preparation  of  the  pamphlets  for  binding,  demands 
the  entire  time  of  one  person. 

Stack-room: 

The  stack  is  in  better  condition  than  it  has  been  for  some  time,  but 
more  space  is  still  needed  for  the  proper  care  of  the  new  accessions. 

It  was  found  necessary  to  remove  twenty-two  hundred  volumes  not 
frequently  consulted  to  the  space  below  the  lecture-room  in  order  to 
provide  room  for  the  recent  additions. 

At  the  present  time  only  about  three-fourths  of  the  books  arc  in  the 
fireproof  book-stack.  The  other  one-fourth  is  distributed  throughout 
the  building,  as  follows: 

4950  volumes  on  the  third  Hoor. 

580  volumes  in  the  Librarian's  Office. 

900  volumes  in  the  Reading-room. 
1 100  volumes  in  the  Board-room. 
2000  volumes  below  the  Lecture-room. 
6000  volumes  in  the  basement 

There  are  also  3500  volumes  of  unbound  periodicals  in  the  book-stack 
and  5900  volumes  in  the  basement.  25,000  unbound  pamphlets  are  still 
stored  on  the  third  floor. 

While  it  is  possible  to  supply  the  demands  of  our  members  without 
any  great  delay,  the  service  could  be  rendered  much  more  efficiently  if 
all  the  books  were  properly  distributed  on  one  floor. 

Periodicals: 

7527  copies  of  the  Journal  were  used  for  exchange  purposes.  Forty- 
four  publications  were  added  to  the  mailing  list  and  23  were  removed, 
leaving  the  total  number  of  exchanges  618. 

The  subscriptions  at  this  time  number  no,  and  the  periodicals  given 
to  the  library,  55,  making  the  total  number  of  magazines  currently 
received,  783. 

Library  Publications: 

Bulletin  No.  4,  a  revised  list  of  the  periodicals  currently  received  in 
the  library,  was  issued  late  in  the  summer  and  distributed  to  the  members 
and  the  leading  libraries  and  institutions  throughout  the  world. 

Library  Staff: 

There  have  been  numerous  changes  in  attendants,  and  it  has  been 
difficult  to  find  young  men  to  act  as  messengers  and  desk  assistants. 
For  several  weeks  the  library  was  without  help,  and  for  a  number  of 
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months  we  have  been  without  a  messenger.  This  interferes  seriously 
with  the  routine  work,  as  the  older  assistants  are  compelled  to  attend  to 
tasks  which  could  be  done  well  by  less  experienced  persons. 

Respectfully  submitted, 

Marshall  S.  Morgan, 

Chairman, 
Philadelphia,  January  10,  19 17. 

REPORT  OF  THE  COMMITTEE  ON  MUSEUM 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  I9i(. 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  following  models  and  apparatus  have  been  added  to  the  Institute's 
collections : 

Telephone  and  receiver  used  by  Dr.  John  J.  Carty  in  the  demonstra- 
tions of  wireless  and  transcontinental  telephony  made  at  the  Institute 
on  May  17,  1916.    Gift  of  Doctor  Carty. 

A  small  and  a  large  Cylinder  Friction  Machine.  Gift  of  Mr.  Henry 
P.  Bush. 

One  ingot,  one  flanged  blank,  three  finished  wheels,  and  one  finished 
trolley  wheel.     Gift  of  Mr.  James  A.  Facer. 

Three  plates  of  the  Blot  Accumulator  of  the  Plante  type,  one  Reed 
and  one  Edison  Accumulator.     Gift  of  Dr.  Carl  Hering. 

Direct  color  photograph,  made  by  the  Ives  Process,  of  Dr.  Walton 
Clark,  President  of  the  Institute.    Presented  by  James  S.  Rogers,  Esq. 

The  original  apparatus  used  by  Dr.  Edwin  F.  Northrup  in  his  experi- 
ments and  investigations  on  vortex  motions  in  liquids  has  been  mounted 
on  a  stand  in  the  members'  room  at  the  rear  of  the  lecture  hall.  The 
other  exhibits  have  also  received  proper  attention. 

Respectfully  submitted, 

Alex.  E.  Outerbridge,  Jr., 

Chairman, 
Philadelphia,  January  10,  1917. 

REPORT  OF  THE  COMMITTEE  ON  MEETINGS 

FOR  THE  FISCAL  YEAR  ENDING  SEPTEMBER  30,  1916. 

To  the  President  and  Members  of  The  Franklin  Institute: 

During  the  year  ending  September  30,  1916,  eight  Stated  Meetings 
were  held. 

At  the  May  Meeting  The  Franklin  Medal  was  presented  to  Prof. 
Theodore  William  Richards,  "  in  recognition  of  his  numerous  and  im- 
portant contributions  to  inorganic,  physical,  and  theoretical  chemistry, 
and  particularly  his  classical  series  of  redeterminations  of  the  atomic 
weights  of  the  more  important  chemical  elements,"  and  to  Dr.  John  J. 
Carty,  "  in  recognition  of  his  long-continued  activities  in  the  telephone 
service,  his  important  and  varied  contributions  to.  the  telephone  art,  his 
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work  in  the  establishment  of  the  principles  of  telephone  engineering,  and 
his  signal  success  in  directing  the  efforts  of  a  large  staff  of  engineers 
and  scientists  to  the  accomplishment  of  the  telephonic  transmission  of 
speech  over  vast  distances."  The  Elliott  Cresson  Medal  was  presented  to 
Mr.  Theodore  N.  Vail,  President,  for  the  American  Telephone  and  Tele- 
graph Company,  "  in  recognition  of  his  company's  constructive  and  far- 
seeing  policy  in  the  development  of  the  art  of  telephony;  in  the  promotion 
of  telephone  engineering;  in  the  establishment  of  its  telephone  system 
in  every  part  of  the  United  States,  and  for  placing  all  of  the  States  of 
the  Union  in  speaking  communication."  Due  to  Hlness,  Professor 
Richards  was  unable  to  be  present,  and  an  address  prepared  by  him  on 
"The  Essential  Attributes  of  the  Elements"  was  read  by  Dr.  George  A. 
Hoadley.  Addresses  were  made  by  Doctor  Carty  and  Mr.  Vail.  After 
Mr.  Vairs  address,  the  American  Telephone  and  Telegraph  Company 
gave  interesting  demonstrations  of  transcontinental  telephoning  by  wire 
and  wireless,  each  seat  in  the  Hall  of  the  Institute  being  connected  and 
furnished  with  watch-case  receiver,  so  that  the  entire  audience  participated 
in  the  demonstrations.  Owing  to  the  limited  capacity  of  the  Hall  and 
the  great  interest  in  the  subject,  the  American  Telephone  and  Telegraph 
Company,  following  the  meeting,  which  was  held  in  the  afternoon, 
kindly  gave  several  demonstrations  of  transcontinental  wire  telephoning, 
repeated  at  intervals  during  the  evening,  so  that  as  many  as  possible  of 
the  Institute's  members,  and  others,  were  enabled  to  enjoy  them. 

The  other  meetings  during  the  year  were  also  attended  by  audiences 
which  taxed  the  capacity  of  the  Hall,  and  interesting  and  valuable  papers 
were  presented,  as  follows: 

October  20,  191 5. 

"  Recent  Progress  in  the  Metallurgy  of  Copper."  Heinrich  0.  Hof- 
man,  E.M.,  MetE.,  Ph.D.,  Professor  of  Metallurgy,  Massachusetts  Insti- 
tute of  Technology,  Boston,  Mass. 

November  17,  19 15. 

"  On  the  Ruling  of  Diffraction  Gratings."  A.  A.  Michelson,  Ph.D., 
Sc.D.,  LL.D.,  Professor  of  Physics,  Ryerson  Physical  Laboratory,  Uni- 
versity of  Chicago,  Chicago,  111. 

December  15,  1915. 

"The  Transmissibility  of  Diseases,  and  the  Public  Health."  Alex- 
ander Crever  Abbott,  M.D.,  Sc.D.,  Dr.P.H.,  Director,  Laboratory  of 
Hygiene,  University  of  Pennsylvania,  Philadelphia,  Pa. 

January  19,  1916. 

"  Supplying  the  World  with  News."  Melville  E.  Stone,  LL.D.,  Gen- 
eral Manager,  The  Associated  Press,  New  York  City,  N.  Y. 

February  16,  1916. 

"  Drug  and  Occupational  Amblyopias."  G.  E.  de  Schweinitz,  M.D., 
LL.D.,  Philadelphia,  Pa. 
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March  15,  1916. 

Volcanic  Eruptions."    Arthur  L.  Day,  Ph.D.,  ScD.,  Director,  Geo- 
physical Laboratory,  Carnegie  Institution,  Washington,  D.  C. 

April  19,  1916. 

"The  Testing  of  Engineering  Materials."  George  R.  Olshausen, 
Ph.D.,  Bureau  of  Standards,  Washington,  D.  C 

May  17,  1916. 
Conferring  of  The  Franklin  Medals  and  addresses  by  recipients. 

Respectfully  submitted, 

James  S.  Rogers, 
Chairman. 
Philadelphia,  January  10,  191 7. 

REPORT  OF  THE  COMMITTEE  ON  INSTRUCTION 

FOR  THE  FISCAL  TEAR  ENDIHO  SEPTBICBBR  30,  I9i<. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

The  courses  offered  in  the  ninety-second  year  of  The  Franklin  Insti- 
tute School  of  Mechanic  Arts,  commencing  in  September,  191 5,  were  sub- 
stantially the  same  as  those  g^iven  the  preceding  year.  Classes  were 
formed  in  Mechanical  Drawing,  Architectural  Drawing  and  Design,  Free- 
hand Drawing  and  Water  Color,  Mensuration  and  Algebra,  Plane  Geome- 
try and  Trigonometry,  Applied  Mechanics,  Strength  of  Materials  and 
Structural  Design,  Steam  Generation,  and  Theoretical  and  Practical 
Naval  Architecture.  A  special  class  in  Algebra  was  also  formed  during 
the  second  term. 

The  School  opened  on  September  13,  1915,  and  during  the  year  three 
hundred  and  seven  individual  students  enrolled,  an  increase  of  about 
fifteen  per  cent,  over  last  year.  The  largest  classes  formed  during  the 
year  were  those  in  First- Year  Mechanical  Drawing  and  First-Year 
Mathematics. 

The  high  grade  of  work  done  by  the  students  and  their  regular  attend- 
ance indicate  that  the  School  completed  a  satisfactory  year.  During  the 
first  term  forty-six  students  made  an  average  of  ninety  per  cent,  or  over, 
and  forty-two  had  a  perfect  attendance  record.  During  the  second  term 
forty-two  students  made  an  average  of  ninety  per  cent,  or  over,  and 
twenty-seven  had  a  perfect  attendance. 

The  faculty  for  the  year  was  as  follows  : 

Professor  William  H.  Thorne,  Director  of  the  School,  and  in  charge 
of  the  Department  of  Drawing,  assisted  by  Mr.  Clement  Remington,  in 
charge  of  Architectural  Drawing,  and  by  Messrs.  I.  P.  Pedrick,  Frank  H. 
Lobb,  W.  W.  Twining,  and  Charles  Rommel. 

Mr.  Simeon  van  T.  Jester,  Assistant  Director,  and  in  charge  of  the 
Department  of  Mathematics,  assisted  by  Mr.  H.  S.  Detwiler. 

Mr.  M.  M.  Mark,  in  charge  of  the  Department  of  Mechanics,  assisted 
by  Mr.  B.  A.  Owen. 
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Mr.  Edgar  P.  Trask,  in  charge  of  the  Department  of  Naval  Archi- 
tecture. 

During  the  year  students  of  the  School,  accompanied  by  instructors, 
visited  the  following  places  of  interest: 

J.  G.  Brill  Company,  Sixty-second  Street  and  Woodland  Avenue, 

Philadelphia,  Pa. 
Millbourne  Mills,  Sixty-third  and  Market  Streets,  Philadelphia, 

Pa. 
Otto  Gas  Engine  Works,  Thirty-third  and  Walnut  Streets,  Phila- 
delphia, Pa. 
The  Curtis  Publishing  Company,  Independence  Square,  Philadel- 
phia, Pa. 
Beach    Power    House,    Philadelphia    Rapid    Transit    Company, 

Beach  and  Laurel  Streets,  Philadelphia,  Pa. 
Station  "J,"  at  Tacony,  Philadelphia  Electric  Company,  Dela- 
ware Avenue  and  Robbins  Street,  Philadelphia,  Pa. 
Link-Belt  Company.  Hunting  Park  Avenue,  Philadelphia,  Pa. 
Engrineering  Building,  University  of  Pennsylvania,  Thirty-third 

and  Walnut  Streets,  Philadelphia,  Pa. 
Queen  Lane  Pumping  Station,  Bureau  of  Water,  Fairmount  Park, 
Philadelphia,  Pa. 
In  every  case  the  attendance  was  good  and  much  interest  was  shown 
by  those  present.    Our  thanks  are  due  to  the  managements  represented 
for  their  courtesy. 

The  graduating  exercises  were  held  in  the  Hall  of  the  Institute  on 
the  evening  of  April  14,  1916.  Dr.  Walton  Clark,  President  of  the  Insti- 
tute, occupied  the  chair  and  delivered  the  graduating  address.  The 
Alumni  Association  was  represented  by  Mr.  John  F.  Abbott.  The  annual 
report  of  the  work  of  the  School  was  presented  by  Professor  Thome. 
Thirty-six  students  were  graduated:  sixteen  in  Mechanical  Drawing, 
five  in  Architectural  Drawing,  one  in  Freehand  Drawing,  eleven  in  Mathe- 
matics, and  three  in  Mechanics.  The  following  scholarships  were 
awarded : 

4    Edmonds  Scholarships. 
6    B.  H.  Bartol  Scholarships. 
15    Isaac  B.  Thorn  Scholarships. 

The  student  of  the  greatest  merit  in  the  Department  of  Mathematics 
was  awarded  a  prize  donated  by  Mr.  J.  B.  McCall,  President  of  the  Phila- 
delphia Electric  Company.  Two  prizes  were  awarded  to  students  in 
the  Department  of  Mechanics,  one  donated  by  Mr.  S.  M.  Vauclain,  Vice- 
President  of  the  Baldwin  Locomotive  Works,  the  other  by  Mr.  Wilfred 
Lewis,  President  of  the  Tabor  Manufacturing  Company.  A  set  of  draw- 
ing instruments,  donated  by  the  New  York  Shipbuilding  Company,  was 
awarded  to  the  student  of  greatest  merit  in  the  Department  of  Naval 
Architecture.  Six  students  received  awards  provided  by  the  Alumni 
Association  of  The  Franklin  Institute,  and  ten  graduates,  having  a  per- 
fect attendance  record,  were  awarded  free  membership  for  one  year  in 
the  Association.     Certificates  of  Honorable   Mention  were  awarded  to 
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thirty-five  students  for  excellent  work  during  the  Winter  Term,  and  to 
forty-two  students  for  excellent  work  during  the  Spring  Term. 

The  registration  figures  for  the  year,  as  well  as  for  the  years  1913-14 
and  1914-1S,  follow: 

1913-14 

Winter  Term  Spring  Term 

September- December    January- April 

Drawing    188  148 

Mathematics    71  57 

Mechanics   30  28 

Naval   Architecture    17  15 


306  248 


1914-S 

winter  Term  Spring  Term 

Septembei- December    January-April 


Drawing   154  125 

Mathematics    70  51 

Mechanics  30  22 

Naval  Architecture 4  4 


258  202 
191  s-6 

Winter  Term  Spring  Term 

September-December  January-April 

Drawing    139  123 

Mathematics  70  54 

Mechanics  27  19 

Naval  Architecture  29  12 


265  208 

The  graduates  were  invited  to  the  annual  smoker  and  dinner  of  the 
Alumni  Association,  held  on  the  evening  of  Saturday,  April  8,  1916.  At  the 
dinner  145  covers  were  laid,  and  addresses  were  made  by  Judge  Raymond 
MacNeille,  Dr.  Harry  F.  Keller,  Prof. .  William  H.  Thorne,  and  Mr. 
John  F.  Abbott. 

After  the  close  of  the  School  Year,  Professor  William  H.  Thorne, 
who  had  been  Director  of  the  School  since  1881,  resigned  and  Mr.  Simeon 
van  T.  Jester,  Assistant  Director,  was  appointed  to  the  position.  The 
success  of  the  School  may  be  attributed,  in  a  large  measure,  to  Professor 
Thome's  untiring  energy  and  to  his  personal  interest  in  the  work  of  the 
students. 

During  the  summer  the  School  Calendar  was  published,  3100  copies 
of  which  and  800  posters  were  distributed  in  such  a  way  as  seemed 
likely  to  reach  the  greatest  number  of  possible  students. 

A  schedule  of  visits  to  engineering  establishments,  including  the 
Philadelphia  Navy  Yard,  was  arranged. 

Respectfully  submitted, 

Lawrence  T.  Paul, 
Chairman. 
Philadelphia,  January  10,  1917. 
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REPORT  OF  THE  COMMITTEE  ON  ELECTIONS  AND 

RESIGNATIONS  OF  MEMBERS 

FOR  THE  FISCAL  TEAR  ENDING  SBPTEICBER  30,  1916. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

During  the  fiscal  year  ending  September  30,  1916,  one  hundred  and 
twenty-two  new  members  were  enrolled  in  all  classes  of  membership; 
resignations  were  received  and  accepted  from  sixty-three  members  and  the 
deaths  of  twenty-eight  members  were  recorded. 

The  detail  as  to  elections,  resignations,  and  deaths  for  the  three 
years  ending  September  30,  1916,  is  as  follows: 

Elections  : 

1913-14     19x4-15    19x5-16 

Resident  Members 47           25  36 

Non-Rcsident   Members    57           24  81 

Associate  Members    7             2  3 

Honorary  Members   o             o  o 

Life  Members    o             4  i 

Second  Class  Stock . .  i 

III            55  122 
Resignations  : 

Resident  Members 17           30  26 

Non-Resident  Members 12           25  14 

Associate  Members  2             3  o 

Second  Qass  Stock i  o 

31           59  40 
Deaths  : 

Resident  Members   6             9  10 

Non-Resident  Members 4             8  8 

Life  Members 14             9  8 

Honorary  Members    2             o  i 

Associate  Members  o            o  o 

Second  Class  Stock 2  i 

26           26  28 
Suhhary: 

Elections  Ill            55  122 

Resignations 31            59  40 

Dropped  for  non-payment  of  dues ..  23 

Deaths  26           28  28 

Net  increase  in  membership 31 
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MEMBERS  OF  THE  INSTITUTE  BY  CLASSES,   SEPTEMBER  30,    I916. 

Resident  Members   488 

Non-Resident  Members 581 

Life  Members  240 

Honorary  Members 16 

Associate  Members  12 

Second  Class  Stock  29 

Correspondence  Members  i 

Permanent  Members   i 

1368 
Respectfully  submitted, 

A.  W.   GiBBS, 

Chairman. 
Philadelphia,  January  10,  191 7. 


REPORT  OF  THE  COMMITTEE  ON  STOCKS  AND 
FINANCE  FOR  THE  YEAR  1916. 

WIMAMCIAL  STATBKSVT  OCTOBER  i,  ifis,  TO  8BPTSMBBR  3^  if i«. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

Pbopesty  and  Funds. 

Building  and  land,  13-17  South  Seventh  Street $60,000.00 

library   ioo,ooojoo    $i6o,oooxx> 

Principal    Unexpended  Income 

Funds  held  by  Board  of  Trustees $440^46.67       $589.50 

Funds  held  by  Board  of  Managers 14^72.77        227.61 

Franklin  Institute  Building  Fund 43^^^99-39 

EUiott  Cresson  Medal  Fund 3,000.00         148.92 

Franklin  Fund  and  Building  Committee...        9413.92 

Total  Funds   $918,632.75       $966.03      919.59878 

$1,079,598.78 

Liabilities. 

Certificates  of  Stock $29,740.00 

Mortgage  on  Institute  Building  (held  by  Trustees  as  investment 

for  Funds)    28,250.00 

Bills  payable   19^50.00 

Accounts  payable   4,350.11 

Unearned  Income  3,030.05 

Grand  Total  $84,620.16 
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Incx)me  and  Expenses  Applicable  to  Year  Ending  September  ja 

Income. 

Dues  $10,682.50 

Initiation  Fees  370joo 

General  Endowment  Fund  31,145.04 

James  H.  Cresson  Memorial  Fund  2,267.92 

John  Scott  Medal  Fund qoojoo 

Estate  of  John  Turner 119.76 

Estate  of  Robert  Wright  1,75275 

Instruction:    Drawing  $1,278.50 

Mathematics    606.00 

Mechanics    230.00 

Naval  Architecture   295.00  $2,409.50 

Publications :  Subscriptions  and  Sales  $1,946.93 

Advertising  2,461.12         4,408.05 

■  -^^—^—^^—^^-^ 
Total    $54,05S52 

Expenses. 

Building:  Wages   $i,390.35 

Repairs  and  Maintenance 808.61 

Taxes,  Water  Rent  and  Insurance 391*24 

Heat,  Light  and  Power 696.31 

Miscellaneous  Supplies  and  Expenses  255.94        $3,54245 

Elections  and  Resignations 252.18 

Instruction :  Drawing  $1,022.80 

Mathematics   382.00 

Mechanics   350.00 

Naval  Architecture 306.00 

Miscellaneous  Expenses  980.28 

Popular  Lectures   7135         3»ii243 

Library :  Salaries    $5,164.25 

Books  and  Periodicals   1,586.89 

Binding  1,150.00 

Miscellaneous  Expense  221.15          8,122^ 

Meetings  875.85 

Office  and  General :  Salaries   $9,035.00 

Office  Expense 898.00 

General   Expense    1,624.54        i  ',557-54 

Publications :  Printing   $6,932.87 

Reprints    641.68 

Illustrating    779-i6 

Miscellaneous  Expense  439-05 

Year  Book    92709         9,719-85 
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Science  and  Arts    $2,164.09 

Sections   1,391.65 

Special  Repairs    250.00 

Exhibitions   86.32 

Membership  Badges   50.55 

Wahl  Fund  Campaign , 205.23 

Interest  and  Discount  1,659.97 

Miscellaneous  Income  and  Expense 435-19 

Total  $43,425.59 

Surplus    $10,629.93 

This  report  is  noteworthy  in  showing  a  total  increase  in  the  principal 
of  all  funds,  amounting  to  $235,138.00.  This  increase  is  composed  mainly 
of  an  increase  of  $158,470.89  in  the  General  Endowment  Fund,  due  to  the 
receipt  of  the  Elizabeth  Shippen  Legacy,  and  of  $79,223.09  in  The  Franklin 
Institute  Building  Fund,  due  to  the  award  for  the  property  at  Sixteenth 
and  Arch  Streets,  originally  purchased  as  a  building  site  and  then  made 
useless  by  a  change  in  the  lines  of  the  Parkway. 

In  connection  with  the  Elizabeth  Shippen  Legacy,  there  was  received 
an  accumulated  income  of  $18,748.32,  and  it  is  this  money,  shown  under 
"  Income,"  opposite  "  General  Endowment  Fund,"  that  caused  the  gratify- 
ing surplus  for  the  year's  operations,  as  well  as  a  decrease  of  $8000  in 
Bills  Payable. 

Respectfully  submitted, 

Walton  Forstall, 
Chairman. 
Philadelphia,  January  10,  191 7. 

REPORT  OF  THE  COMMITTEE  ON  PUBLICATIONS 

FOR  THE  FISCAL  TEAR  ENDIKG  SEPTEMBER  yt,  19x6. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

From  the  beginning  of  the  past  year  the  records  of  the  Institute, 
as  presented  both  in  its  monthly  Journal  and  its  Year  Book,  have  been 
given  an  improved  and  larger  form.  These  changes,  while  signifying 
in  a  way  the  growing  importance  of  the  activities  of  which  the  Institute 
is  a  centre,  yet  but  scarcely  correspond  to  the  demands  which  that  in- 
crease is  making  on  our  facilities  of  publication.  The  broad  compass  of 
the  lecture  course  now  given  at  the  Institute  and  the  value  of  these 
presentations  by  leaders  in  all  the  various  fields  of  modern  technology 
afford  a  wealth  of  contributions  to  the  advancement  of  science  and  the 
arts  from  which  a  selection  within  the  limitation  of  our  pages  is  often 
embarrassing.  The  improved  form  of  the  Journal  has  elicited  frequent 
expressions  of  appreciation,  not  only  from  the  members  of  the  Institute, 
for  many  of  whom  the  Journal  is  necessarily  the  principal  bond  of  their 
union  with  the  Institute,  but  also  from  the  distinguished  scientists  who 
have  contributed  to  its  pages.     In  fact,  the  mechanical  improvement  of  the 
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Journal,  as  manifest  in  its  form,  typography,  paper,  and  binding,  though 
entailing  a  considerable  additional  cost,  has  justified  itself  in  many  ways. 

The  Committee  takes  this  occasion  to  record  its  obligation  to  Dr. 
Gellert  AUeman,  Professor  of  Chemistry  in  Swarthmore  College,  for  his 
valuable  cooperation  in  obtaining  the  print  paper  of  special  quality  adapted 
for  the  requirements  of  our  publications. 

The  list  of  leading  research  laboratories  of  the  country,  which 
present  in  the  Journal  of  the  Institute  notes  of  their  most  recent  investi- 
gations, has  latterly  l^een  increased  by  that  of  the  United  Gas  Improve- 
ment Company.  This  department  of  the  Journal  has  become  a  feature  of 
widely  recognized  importance. 

The  Committee  notes  with  regret  the  loss  through  death  during  the 
past  year  of  two  of  the  associate  editors  of  the  Journal,  Dr.  Harry  C. 
Jones,  Professor  of  Physical  Chemistry  in  Johns  Hopkins  University,  and 
Dr.  Louis  Duncan,  formerly  of  Johns  Hopkins  and  latterly  consulting 
engineer  of  New  York  City.  A  new  editorial  associate  has  been  secured 
through  the  acceptance  of  the  post  by  Dr.  Arthur  E.  Kennelly,  Professor 
of  Electrical  Engineering  in  Harvard  University. 

The  financial  aspect  of  the  Committee's  work  presents  as  a  principal 
feature  the  increase  of  cost  incident  partly  to  the  larger  form  of  our 
publications,  but  mainly  to  the  general  rise  of  prices  during  the  past  year. 
The  total  cost  of  the  Journal,  including  reprints  furnished  to  writers  in 
acknowledgment  of  their  contributions,  was  $8972.76,  an  increase  of 
$143379  over  last  year,  and  the  cost  of  the  Year  Book  was  $927.09,  an 
increase  of  $196.99.  The  income  from  subscriptions  and  sales  was 
$1946.93  and  from  advertising  $2461.12,  both  items  slightly  in  excess  of  those 
of  last  year. 

In  this  connection  it  may  be  remarked  that  the  value  of  both  the 
Journal  and  Year  Book  as  factors  in  relation  to  the  membership  of  the 
Institute  is  becoming  more  generally  manifest,  and  in  that  respect  particu- 
larly these  publications  may  well  be  expected  to  become  increasingly 
important. 

Respectfully  submitted, 

Louis  E.  Levy, 
Chairman. 

Philadelphia,  January  10,  1917. 


REPORT  OF  THE  COMMITTEE  ON  EXHIBITIONS 

FOR  THE  FISCAL  TEAR  BKDIKG  SBPTEXBER  3^  I9X<. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

During  the  year  an  invitation  was  extended  to  the  Institute  to  make 
an  exhibit  at  the  Philadelphia  To-day  and  To-morrow  Civic  Exposition 
which  was  held  in  the  Auditorium  of  the  Commercial  Museum  from  May 
15  to  June  10,  1916. 

A  space  ten  feet  wide  and  twenty  feet  long,  known  as  sections  four- 
teen and  fifteen  of  the  Hall,  was  obtained  for  the  Institute's  use.    The 
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furniture,   which   included   bookcase,   desk,   chair,   table,  and   exhibition 
case,  was  placed  at  the  disposal  of  the  Institute  by  the  Library  Bureau. 
The  following  historic  and  other  models  were  placed  on  exhibition: 

Saxton's  Magneto  Electric  Machine. 

Readheffer  Perpetual  Motion  Machine. 

Oliver  Evans'  Engine. 

Brush  Dynamo. 

Dress  Sword  worn  by  Dr.  Franklin  while  at  the  Court  of  France; 
also 

The  Imposing  Table,  which  was  a  part  of  his  printing  establish- 
ment. 

Stephenson's  Locomotive. 

Early  Morse  Telegraph  Register. 

Model  of  Early  Yale  Lock. 

Section  of  Cable  laid  between  Dover  and  Calais. 

Odometer  used  by  Dr.  Franklin  and  Thomas  Jefferson. 

Small  bust  of  Henry  Clay  carved  in  wood. 

First  Commercial  Form  of  the  Berliner  Gramophone. 

Framed  Head  of  Dr.  Franklin  modelled  by  Dr.  R.  Tait  McKenzie. 

Small  Tree  in  Cast  Iron  made  by  Prof.  A.  E.  Outerbridge,  Jr. 
Specimens  of  medals  of  the  Institute  were  also  placed  on  view: 

Exhibition  Medals,  Bronze  and  Silver. 

The  Longstreth  Silver  Medal. 

Replicas  in  Bronze  of  the  Potts  and  Cresson  Medals. 

Gilt  Specimen  of  the  Franklin  Medal. 

The  John  Scott  Legacy  Medal. 
A  selection  of  a  dozen  of  the  rarer  books  in  the  library  was  also 
included  in  the  display,  as  well  as  a  set  of  the  bound  volumes  of  the 
Journal  of  the  Institute. 

The  bibliographical  exhibit  included: 

Beuteln,  Arboretum  Mathematicum 1669 

Black,  Experiments  upon  Magnesia  Alba 1782 

Digby,  Philosophical  account  of  Nature  in  General 1722 

French,  Art  of  Distillation  1657 

Glauber,  Philosophical  Furnaces   1651 

Glauber's  Works  1689 

Irving,  History  of  New  York,  two  volumes 1824 

Paracelsus,  A  New  Light  of  Alchemy 1650 

Ramelli's  Works   1588 

Schott,  Technica  Curiosa   1625 

Tartalea,  Inventioni    1554 

Ubaldo,  Le  Mechaniche 1615 

Drawings  made  by  students  in  the  various  departments  of  the  Insti- 
tute's School  were  displayed  on  the  walls  of  the  booth. 

The  larger  models  and  apparatus  were  displayed  on  the  floor  and 
on  the  table.  The  set  of  the  Journal  was  exhibited  in  a  bookcase,  and  the 
small  models  and  rare  books  were  arranged  in  the  large  museum  case 
in  the  centre  of  the  exhibition  space. 


7f^  YEAR  BOOK  OF 

The  expenses  in  connection  with  the  exhibit,  covering  rental  of  booth, 
cartage  of  exhibits  to  and  from  exhibition,  pay  of  attendant  for  special 
duty  in  the  evenings,  were  $82.60,  which  amount  was  covered  by  a  special 
appropriation  made  by  the  Board  of  Managers. 

Respectfully  submitted, 

Francis  T.  Chambers, 

Chairman, 
Philadelphia,  January  10,  191 7. 

REPORT  OF  THE  COMMITTEE  ON  SECTIONAL 

ARRANGEMENTS 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  1916. 

To  the  Board  of  Managers  of  The  FrankHn  Institute: 

During  the  year  ending  September  30,  1916,  seventeen  lectures  were 
delivered,  as  follows : 

Section  of  Physics  and  Chemistry — Eight  Meetings. 

October  7,  1915. 

"  The  Decomposition  of  Petroleum  Hydrocarbons  by  Heat  and  its 
Application  to  the  Motor  Fuel  Problem."  Benjamin  T.  Brooks,  Ph.D., 
Mellon  Institute  of  Industrial  Research,  University  of  Pittsburgh,  Pitts- 
burgh, Pa. 

October  14,  1915. 

"  Production  of  Electricity  by  Animals."  Ulric  Dahlgren,  Ph.D., 
Professor  of  Biology,  Princeton  University,  Princeton,  N.  J. 

October  28,  191 5. 

"  The  Development  of  a  Dynamic  Theory  of  Soil  Fertility."  Frank 
K.  Cameron,  Ph.D.,  Bureau  of  Soils,  U.  S.  Department  of  Agriculture, 
Washington,  D.  C.  (Joint  Meeting  with  the  Philadelphia  Section,  Ameri- 
can Chemical  Society.) 

November  4,  191 5. 

"  Turpentine  Industry  in  the  Southern  States."  C.  H.  Herty,  Ph.D., 
Professor  of  Chemistry,  University  of  North  Carolina,  Chapel  Hill,  N.  C. 
(Joint  Meeting  with  Philadelphia  Section,  American  Chemical  Society.) 

November  11,  191 5. 

"  Spectra,  Their  Origin,  and  Some  of  Their  Characteristics."  Prof. 
J.  C.  McLennan,  Ph.D.,  F.R.S.,  Director  of  the  Physical  Laboratory, 
University  of  Toronto,  Toronto,  Canada. 

January  6,   19 16. 

**  Coal  Gas  Residuals."  Fred.  H.  Wagner,  M.E.,  Chief  Engineer,  The 
Bartlett  Hayward  Company,  Baltimore,  Md. 

Februarj'  10.  igi6. 

"  Refining  of  Animal  and  Vegetable  Oils."  Charles  Baskerville,  Ph.D., 
F.C.S.,  Professor  of  Chemistry,  College  of  the  City  of  New  York,  New 
York  City,  X.  Y. 
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March  2,  1916. 

"  Portland  Cement."  George  A.  Rankin,  A.B.,  Geophysical  Labora- 
tory, Carnegie  Institution  of  Washington,  Washington,  D.  C. 

Mechanical  and  Engineering  Secton — Five  Meetings. 

December  9,  191 5. 

"  Smoke  as  a  Source  of  Atmospheric  Pollution."  W.  F.  M.  Goss, 
D.Eng.,  Dean  of  the  College  of  Engineering,  University  of  Illinois,  Ur- 
bana,  111.;  Chief  Engineer  of  The  Association  of  Commerce  Committee  of 
Investigation  on  Smoke  Abatement  and  Electrification  of  Railway  Ter- 
minals, Chicago,  111. 

February  3,  1916. 

"  The  Development  of  the  Pumping  Engine."  Arthur  M.  Greene,  Jr., 
B.S.,  M.E.,  Professor  of  Mechanical  Engineering,  Rensselaer  Polytechnic 
Institute,  Troy,  N.  Y.  (Joint  Meeting  with  American  Society,  Mechani- 
cal Engineers.) 

February  24,  1916. 

"  Highway  Problems  of  the  State  of  Pennsylvania."  William  D. 
Uhler,  Chief  Engineer,  State  Highway  Department,  Harrisburg,  Pa. 

March  9,  19 16. 

"  The  Element  of  Chance  in  Sanitation."  George  C.  Whipple,  S.B., 
Gordon  McKay  Professor  of  Sanitary  Engineering,  Harvard  University, 
Cambridge,  Mass.;  Member  of  the  firm,  Hazen,  Whipple  &  Fuller,  Con- 
sulting Engineers,  New  York  City,  N.  Y. 

April  27,  1916. 

"  The  Vital  Relation  of  Train  Control  to  the  Value  of  Steam  and 
Electric  Railway  Properties."  Walter  V.  Turner,  Assistant  Manager, 
Westinghouse  Air  Brake  Company,  Wilmerding,  Pa. 

Electrical  Section — Two  Meetings. 

December  2,  19 15. 

"  Magnetic  Investigations  of  Iron  and  Steel."  John  D.  Ball,  E.E., 
Consulting  Engineering  Department,  General  Electric  Company,  Schenec- 
tady, N.  Y.  (Joint  Meeting  with  Philadelphia  Section,  American  Institute 
of  Electrical  Engineers.) 

March  23,  1916. 

"  Recent  Developments  in  Electrical  Apparatus."  Harold  Pender, 
Ph.D.,  Professor  of  Electrical  Engineering,  University  of  Pennsylvania, 
Philadelphia,  Pa.  (Joint  Meeting  with  Philadelphia  Section,  American 
Institute  of  Electrical  Engineers.) 

Mining  and  Metallurgical  Section — Two  Meetings. 

March  30,  1916. 

"  Some  Problems  in  Physical  Metallurgy  at  the  Bureau  of  Standards." 
George  K.  Burgess,  Sc.D.,  Chief,  Division  of  Metallurgy,  Bureau  of 
Standards,  Washington,  D.  C. 
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April  6,  1916. 

"Use  of  Powdered  Coal  in  Metallurgical  Processes."  C.  J.  Gadd» 
Chief  Engineer,  American  Iron  and  Steel  Company,  Lebanon,  Pa. 

Five  joint  meetings  were  held,  two  with  the  Philadelphia  Section, 
American  Institute  of  Electrical  Engineers;  two  with  the  Philadelphia 
Section,  American  Chemical  Society,  and  one  with  the  American  Society 
of  Mechanical  Engineers. 

The  lectures  were  illustrated  with  lantern  slides,  special  apparatus, 
and  exhibits.  The  greater  number  of  the  papers  were  referred  to  the 
Committee  on  Publications  for  publication  in  the  Journal. 

The  meetings  were  well  attended,  and  many  of  the  lectures  were 
followed  by  general  discussions. 

Respectfully  submitted, 

Charles  Day, 

Chairman. 
Philadelphia,  January  10,  191 7. 

REPORT  OF  THE  COMMITTEE  ON  ENDOWMENT 

FOR  THE  FISCAL  TEAR  EKDING  SEPTEMBER  30,  X9xC. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

The  Shippen  Estate. — Your  Committee  on  Endowment  reports  that 
on  March  29,  1916,  the  Institute  received  securities  and  cash  from  the 
Executor  of  the  Estate  of  Elizabeth  S.  Shippen,  deceased,  on  account  of 
the  principal  of  her  bequest  to  the  Institute,  amounting  to  $158,068.89. 
The  Institute  also  received  on  account  of  accumulated  income  $2398.52; 
as  prior  payments  on  account  amounting  to  $16,500  had  been  made,  the 
total  received  on  account  of  income  from  the  Shippen  Bequest  is 
$18,898.32,  making  a  grand  total  of  $176,967.21. 

The  JVahl  Fund, — ^This  matter  was  closed  in  September  of  the  past 
year,  as  The  Franklin  Institute  obtained  for  its  own  use,  within  three 
years  from  the  death  of  Mrs.  Wahl,  a  sum  of  money  in  excess  of  the 
appraised  value  of  the  residuary  estate  of  William  H.  Wahl,  deceased,  the 
sum  being  composed  of  subscriptions  and  g^fts  from  sources  other  than 
bequests  and  raised  in  accordance  with  the  conditions  of  the  will  of  Dr. 
Wahl.  The  securities  transferred  to  the  Institute  by  the  Philadelphia 
Trust  Company,  Trustee,  were  $78,597.53,  and  the  balance  of  income  trans- 
ferred was  $9637.96. 

The  subscriptions  to  the  special  Wahl  Fund  amount  to  $32,411.58^ 
and  this,  taken  in  connection  with  other  paid  subscriptions  and  gifts,  made 
the  total  $^.711.58.  One  of  the  subscriptions  to  the  Wahl  Fund,  amount- 
ing to  $50oa  is  to  be  known  as  the  **  Henry  Belfield  Memorial  Fund." 

In  December,  1016,  the  Institute  received  from  the  Fidelity  Trust 
Company  $471^2,50,  being  a  legacy  of  $5000  under  the  second  danse  of 
the  will  of  the  late  Henry  A.  Rogers,  less  collateral  inheritance  tax. 

In  November,  iqi6«  Mr.  Charles  Longstreth  gave  $500  to  be  used, 
with  a  previous  $100,  for  defraying  the  cost  of  a  new  design  for  the 
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^  Edward  Longstreth  Medal,"  and  we  also  note  that  the  late  Mr.  John  T. 
Morris  left  $20,000  to  the  Institute,  payable  after  the  decease  of  his  sister, 
to  add  to  the  J.  T.  Morris  Library  Fund. 

Respectfully, 

Henry  Howson, 
Chairman. 
Philadelphia,  January  10,  1917. 

REPORT  OF  THE  COMMITTEE  ON  SCIENCE 

AND  THE  ARTS 

FOR  THE  FISCAL  TEAR  BVDIKG  SEPTEMBER  3^  if iC 

To  the  President  and  Members  of  The  Franklin  Institute: 

Your  Committee  on  Science  and  the  Arts  investigated  and  disposed  of 
twenty-nine  cases  during  the  year,  and  has  fifteen  pending. 

The  standing  sub-committees  and  sub-committees  for  investigation 
held  thirty-six  meetings  during  the  year  and  recommended  twenty-two 
awards. 

The  Sub-Committee  on  New  Subjects  and  Preliminary  Examination 
was  increased  from  five  to  eight  members  in  February,  and  held  one  meet- 
ing prior  to  each  Stated  Meeting  of  the  Committee,  as  has  become  the 
custom.  During  the  year  it  considered  seventy-six  subjects  and  recom- 
mended forty-one  for  examination.  Twenty-five  applications  for  investi- 
gations resulted  from  such  recommendations. 

The  members  of  the  Committee  have  all  been  asked  to  cooperate 
with  this  Sub-Committee  in  bringing  to  its  attention  subjects  suitable 
for  investigation. 

Those  investigators  and  inventors  to  whom  awards  were  made  were 
invited  to  attend  Stated  Meetings  of  the  Institute  to  receive  from  the 
President  such  recognitions,  and  many  were  able  to  do  so.  On  these  occa- 
sions the  Chairman  of  your  Committee,  in  presenting  them  to  the  Presi- 
dent, made  in  each  case  a  brief  statement  of  the  work  recognized  by  an 
award. 

Notices  of  awards  made  on  the  recommendation  of  the  Committee 
were  sent  to  the  daily  papers  in  Philadelphia  and  to  technical  journals 
throughout  the  country. 

Appended  is  a  detailed  statement  of  the  work  of  your  Committee. 

It  is  believed  that  the  value  and  importance  of  the  work  of  your 
Committee  is  becoming  more  widely  recognized  each  year,  as  indicated 
by  the  increasing  number  of  applications  for  investigation.  In  1914  nine 
were  received;  in  1915,  sixteen;  and  in  1916,  twenty-five. 

All  sub-committees  have  shown  great  interest  in  their  work,  and 
every  indication  points  to  a  broader  field  of  usefulness  for  the  coming 
year. 

Respectfully  submitted, 

Charles  £.  Bonine, 

Chairman. 
Philadelphia,  January  10,  191 7. 
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APPEHDIX. 

Statement  of  the  Committee's  Operation 

FOR  the 
Year  Ending  September  50,  19 16. 

CASES. 

Cases  pending,  October  i,  1915  11 

Applications  during  the  year 25 

Special  reports  8 

—  33 

44 
Disposed  of  during  the  year 29 

Leaving  pending 15 

DISPOSITION  OF  CASES. 

Franklin  Medal  Awards 2 

Elliott  Cresson  Awards  2 

Howard  N.  Potts  Awards i 

Edward  Longstreth  Awards  8 

John  Scott  Legacy  Recommendations  8 

Certificates  of  Merit    i 

22 
Awards  Made  During  the  Year. 

the  frankin  medau 

Prof.  Theodore  William  Richards,  Chem.D.,  M.D.,  Ph.D.,  ScD.,  LL.D., 
Cambridge,  Mass.,  "  in  recognition  of  his  numerous  and  important  contri- 
butions to  inorganic,  physical,  and  theoretical  chemistry,  and  particularly 
his  classical  series  of  redeterminations  of  the  atomic  weights  of  the  more 
important  chemical  elements." 

John  J.  Carty,  E.D.,  D.Sc,  New  York  City,  N.  Y.,  "  in  recognition 
of  his  long-continued  activities  in  the  telephone  service,  his  important 
and  varied  contributions  to  the  telephone  art,  his  work  in  the  establish- 
ment of  the  principles  of  telephone  engineering,  and  his  equal  success  in 
directing  the  efforts  of  a  large  staff  of  engineers  and  scientists  to  the 
accomplishment  of  the  telephonic  transmission  of  speech  over  vast 
distances." 

THE  ELLIOTT  CRESSON   MEDAL. 

To  the  American  Telephone  and  Telegraph  Company,  "  in  recog- 
nition of  its  constructive  and  far-seeing  policy  in  the  development  of  the 
art  of  telephony;  in  the  promotion  of  telephone  engineering;  in  the  estab- 
lishment of  its  telephone  system  in  every  part  of  the  United  States,  and 
for  placing  all  of  the  States  of  the  Union  in  speaking  communication." 

Dr.  Robert  Gans,  of  Pankow,  near  Berlin,  Germany,  for  Pcrmutit. 
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THE  HOWARD  N.  POTTS  MEDAL. 

William  S.  Murray,  of  New  Haven,  Conn.,  for  his  paper,  entitled 
"  Conditions  Affecting  the  Success  of  Main  Line  Electrification,"  in  the 
Journal. 

the  edward  longstreth  medal. 

Robert  R.  Abbott,  E.E.,  Met.E.,  of  Cleveland,  Ohio,  for  his  paper, 
entitled  "  Modem  Steels  and  Their  Heat  Treatment,"  in  the  Journal. 

Carleton  Ellis,  of  Montclair,  N.  J.,  for  his  Paint  and  Varnish  Remover. 

Arthur  S.  Eve,  Sc.D.,  of  Montreal,  Canada,  for  his  paper,  entitled 
Modern  Views  on  the  Constitution  of  the  Atom,"  in  the  Journal. 

George  W.  Fuller,  C.E.,  of  New  York  City,  N.  Y.,  for  his  paper,  entitled 
Biochemical  and  Engineering  Aspects  of  Sanitary  Water  Supply,"  in 
the  Journal. 

Will  G.  Lenker,  of  Sunbury,  Pa.,  for  his  L-E-Vation  Rods. 

George  F.  Stradling,  Ph.D.,  for  his  paper,  entitled  "  Modern  Theories 
of  Magnetism,"  in  the  Journal. 

John  Underwood  and  Company,  of  Hartford,  Conn.,  for  their  Com- 
bined Calculating  and  Typewriting  Machine. 

Benjamin  C.  Waggner,  of  Philadelphia,  for  his  Prepayment  Attach- 
ment for  Gas  Meters. 

THE   CERTIFICATE  OF   MERIT. 

Philip  Atlee  Sheaff,  of  Philadelphia,  Pa.,  for  his  Circle  Drawing 
Attachment  for  Microscopes. 

THE  JOHN  SCOTT  LEGACY  MEDAL  AND  PREMIUM. 

Awarded  by  the  City  of  Philadelphia  on  the  Recommendation  of 

The  Franklin  Institute, 

Carl  E.  Akeley,  of  New  York  City,  N.  Y.,  for  the  Cement-Gun. 

Harold  N.  Anderson,  of  Cleveland,  Ohio,  for  his  Gear  Rolling 
Machines. 

John  V.  N.  Dorr,  of  New  York  City,  N.  Y.,  for  the  Dorr  Classifier, 
the  Dorr  Thickener,  and  the  Dorr  Agitator. 

Hans  Hanson,  of  Hartford,  Conn.,  for  his  inventions  embodied  in 
John  Underwood  and  Company's  Combined  Calculating  and  Typewriting 
Machine. 

Frederick  A.  Hart,  of  New  York  City,  N.  Y.,  for  his  inventions  em- 
bodied in  John  Underwood  and  Company's  Combined  Calculating  and 
Typewriting  Machine. 

Clement  F.  Street,  of  New  York  City,  N.  Y.,  for  the  Street  Locomo- 
tive Stoker. 

THE  ELLIOTT  CRESSON   MEDAL. 

{Award  pending,  September  30,  1916.) 

Edwin  Fitch  Northrup,  of  Princeton,  N.  J.,  for  his  Electric  Furnace 
and  High  Temperature  Investigations. 
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October,  ifilb  t*  Scftaiber,  if  17. 


THB  FRANKLIN  MBDAL. 

Hendkik  Antoon  Lobentz,  of  Amsterdam,  Holland,  "  in  recognition  of 
his  researches  which  have  so  largly  contributed  to  laying  on  a  new  foundation 
our  knowledge  of  the  nature  of  lis^t  and  in  developing  our  ideas  concerning 
the  ultimate  constitution  of  matter." 

David  Watson  Taylor,  of  Washington,  D.  C,  "  in  recognition  of  his 
fundamental  contributions  to  the  theory  of  ship  resistance  and  screw 
propulsion,  and  of  his  signal  success  in  the  application  of  correct  theory 
to  the  practical  design  of  varied  types  of  war  vessels  in  the  United 
SUtes  Navy." 

THB  BLUOTT  CRBSSON  MBDAL. 


Edwin  Fitch  Nokthrup,  of  Princeton,  N.  J.,  for  his  Electric  Furnace 
and  High  Temperature  Investigations. 

THB  HOWARD  N.  POTTS  MBDAL. 

Prof.  Ulric  Dahlgren,  of  Princeton,  N.  J.,  for  his  paper,  entitled 
**  The  Production  of  Light  by  Animals,"  in  the  Journal. 

THB  BDWARD  LONGSTRBTH  MBDAL. 

F.  H.  Achard,  of  Cambridge,  Mass.,  for  the  paper,  prepared  in  con- 
junction with  Prof.  A.  £.  Kennelly  and  Mr.  A.  S.  Dana,  entitled  "Ex- 
perimental Researches  on  the  Skin  Effect  in  Steel  Rails,"  in  the  Journal. 

John  D.  Ball,  of  Milwaukee,  Wis.,  for  his  paper,  entitled  "Investi- 
gations of  Magnetic  Laws  for  Steel  and  Other  Materials,"  in  the  Journal. 

Christopher  A.  Becker,  of  New  York  City,  N.  Y.,  for  the  Chainomatic 
Balance. 

A.  S.  Dana,  of  Cambridge,  Mass.,  for  the  paper,  prepared  in  conjunc- 
tion with  Prof.  A.  E.  Kennelly  and  Mr.  F.  H.  Achard,  entitled  "  Experi- 
mental Researches  on  the  Skin  Effect  in  Steel  Rails,"  in  the  Journal. 

The  Hoox-en,  Owens,  Rentschler  Company,  of  Hamilton,  Ohio,  for 
the  development  of  ingenious  methods  used  in  the  manufacture  of  the 
Hoovcn  Automatic  Typewriter. 

F^OF,  A.  E.  Kennelly,  of  Cambridge,  Mass.,  for  the  paper,  prepared 
in  conjunction  with  Messrs.  F.  H.  Achard  and  A.  S.  Dana,  entitled  "  Ex- 
perimental Researches  on  the  Skin  Effect  in  Steel  Rails,"  in  the  Journal 

Prof.  Daytdn  C.  Miller,  of  Cleveland,  Ohio,  for  his  papers,  entitled 
"A  32-Element  Harmonic  Synthesizer"  and  "The  Henrici  Harmonic 
Analyzer  and  Devices  for  Extending  and  Facilitating  its  Use,"  in  the 
Journal. 
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George  A.  Rankin,  of  Creigfaton,  Pa.,  for  his  paper,  entitled  "  Portland 
Cement,"  in  the  Journal. 

Albert  Ringland,  of  Philadelphia,  Pa.,  for  his  inventions  embodied 
in  the  Portable  Brinell  Meter. 

Frank  H.  Schoenfuss,  of  Philadelphia,  Pa.,  for  his  inventions  embod- 
ied in  the  Portable  Brinell  Meter. 

The  Sharples  Specialty  Company,  of  West  Chester,  Pa.,  for  the 
Sharpies  Super- Centrifuge. 

THE  JOHN  SCOTT  LEGACY  MEDAL  AND  PREMIUM 

Awarded  by  the  City  of  Philadelphia  on  the  Recommendation  of 

The  Franklin  Institute. 

Thomas  A.  McCall,  of  South  Akron,  Ohio,  for  his  inventions  em- 
bodied in  the  Hooven  Automatic  Typewriter. 

John  H.  Fillings,  of  Hamilton,  Ohio,  for  his  inventions  embodied  in 
the  Hooven  Automatic  Typewriter. 

Max  Ulrich  Schoop,  of  Zurich,  Switzerland,  for  the  Schoop  Metal 
Spraying  Process. 

Alfred  Rishworth  Tattersall,  of  London,  England,  for  the  "  Midget " 
Marvel  Flour  Mill. 

ELLIOTT  CRESSON  MEDAL  RECOMMENDATION. 

{Awards  pending,) 

Dr.  Byron  K  Eldred,  of  New  York  City,  N.  Y.,  for  his  Low-Expansion 
Leading-In  Wire  for  Incandescent  Electric  Lamps. 

Col.  Isaac  Newton  Lewis,  of  Montclair,  N.  J.,  for  his  Machine  Gun. 

HOWARD  N.  POTTS  MEDAL  RECOMMENDATION. 

{Award  pending.) 

Louis  Vessot  King,  of  Montreal,  Canada,  for  his  Linear  Hot-Wire 
Anemometer. 

EDWARD  LONGSTRETH  MEDAL  RECOMMENDATION. 

{Award  pending,) 

International  Money  Machine  Company,  of  Terre  Haute,  Ind.,  for 
the  development  of  the  International  Money  Machine. 

JOHN  SCOTT  RECOMMENDATIONS. 

{Awards  pending.) 

Thomas  Bilyeu,  of  Hillsboro,  Ore.,  for  his  inventions  embodied  in  the 
International  Money  Machine. 

Lucien  I.  Yeomans,  of  Chicago,  111.,  for  his  Method  of  Lathe  Con- 
struction. 


TERMS  AND  PRIVILEGES  OF  MEMBERSHIP 


The  members  of  the  Institute  are  divided  into  the  following  classes, 
viz.:  Resident  Members,  Stockholders,  Life  Members,  Permanent  Mem- 
bers, Non-resident  and  Associate  Members. 

Any  one  interested  in  the  purposes  and  objects  of  the  Institute  and 
expressing  a  willingness  to  further  the  same  may  become  a  member  when 
proposed  by  a  member  in  good  standing  and  elected  by  the  Board  of 
Managers. 

Terms, — Resident  members  pay  Fifteen  Dollars  each  year.  The  payment 
of  Two  Hundred  Dollars  in  any  one  year  secures  Life  Membership,  with 
exemption  from  annual  dues. 

Stock. — Second-class  stockholders  pay  an  annual  tax  of  Twelve  Dollars 
per  share,  and  the  holder  of  one  share  is  entitled  by  such  payment  to  the 
privileges  of  membership. 

Privileges. — Each  contributing  member  (including  non-residents)  and 
adult  holder  of  second-class  stock  is  entitled  to  participate  in  the  meetings 
of  the  Institute,  to  use  the  Library  and  Reading  Room,  to  vote  at  the  Annual 
Election  for  officers,  to  receive  tickets  to  the  lectures  for  himself  and  friend, 
to  attend  the  Section  meetings  and  to  receive  one  copy  of  the  Journal  free 
of  charge,  except  associate  members,  who  may  not  take  part  in  elections. 

Permanent  Members. — The  Board  of  Managers  may  grant  to  any  one 
who  shall  in  any  one  year  contribute  to  the  Institute  the  sum  of  One 
Thousand  Dollars  a  permanent  membership,  transferable  by  will  or  otherwise. 

Non-resident  Members. — Newly  elected  members  residing  permanently 
at  a  distance  of  twenty-five  miles  or  more  from  Philadelphia  may  be  en- 
rolled as  Non-resident  Members,  and  are  required  to  pay  an  entrance  fee  of 
Five  Dollars,  and  Five  Dollars  annually.  Non-resident  Life  Membership, 
$75.00. 

Contributing  members,  if  eligible,  under  the  non-resident  clause,  on 
making  request  therefor,  may  be  transferred  to  the  non-resident  class  by 
vote  of  the  Board  of  Managers,  and  are  required  to  pay  Five  Dollars 
annually. 

Associate  Members. — Associate  members  are  accorded  all  the  privileges 
of  the  Institute,  except  the  right  to  vote  or  hold  office,  upon  the  payment  of 
annual  dues  of  Five  Dollars.  This  class  of  membership  is  limited  to  per- 
sons between  the  ages  of  seventeen  and  twenty-five  years.  Upon  reaching 
the  age  limit  they  become  eligible  to  the  other  classes  of  membership. 

Resignations  must  be  made  in  writing,  and  dues  must  be  paid  to  the  date 
of  resignation. 
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MEETINGS  AND  LECTURES 

.  1917-1918 


October  4»  191 7 — ^**The  American  Air  Service." 

By  W.  F.  Durand,  Ph.D., 

Chairman,  National  Advisory  Committee  for  Aeronautics, 
National  Research  Council,  Washington,  S).  C. 

The  lecture  will  review  briefly  the  various  steps  taken  in  the  develop- 
ment of  the  great  air  fleet  intended  for  military  use  in  France,  with  some 
mention  of  the  equipment  of  the  different  types  of  machines,  their  chief 
characteristics  and  requirements  for  effective  service.  The  development 
of  the  U.  S.  A.  aeronautic  engine  will  also  be  described,  with  some  inti- 
mation of  the  steps  to  be  taken  for  its  production  in  large  quantity. 
The  special  needs  of  the  naval  aeronautic  service  will  be  discussed  in 
the  same  general  manner,  and  some  general  statements  made  as  to  the 
methods  in  hand  for  meeting  the  same. 

Taking  up  the  subject  of  personnel,  the  lecture  will  then  discuss 
the  steps  needful  in  the  training  of  military  aviators  through  the  various 
stages,  and  describe  the  manner  in  which  such  training  is  now  being 
carried  out  at  the  various  training  camps  in  the  United  States,  to  be 
followed  by  special  and  iinal  advanced  training  in  France. 

The  instrumental  and  military  equipment  of  a  modern  airplane  will 
be  described  briefly,  including  reference  to  instruments  required  for 
navigation,  machine  guns,  bombs,  and  bomb-dropping  devices. 

The  purpose  of  the  lecture  is  informing  regarding  the  constitution 
and  development  of  the  great  air  fleet  which  the  United  States  has  prom- 
ised to  the  cause  of  the  Allies. 

Illustrated  by  lantern  slides. 


October  11,  191 7 — ^"^  Propulsion  of  Ships.'* 

By  Eskil  Berg, 
General  Electric  Company,  Schenectady,  N.  Y. 

A  brief  review  will  be  made  of  methods  now  in  use  to  propel  vessels. 

The  steam  turbine  and  its  application  to  marine  propulsion  will 
particularly  be  discussed. 

More  recent  geared  turbine  and  electric  drive  installation  will  be  shown, 
together  with  results  as  to  economy  obtained. 

Full  description  will  be  given  of  the  electric  propelling  machinery  of 
some  of  the  most  recent  warships. 

Lantern  slides  will  be  used  to  illustrate  the  lecture. 

Joint  meeting  with  the  Philadelphia  Section,  American  Institute  of 
Electrical  Engineers. 
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October  17,  19x7 — '*  Occluded  Gases  in  Ferrous  Alloys.* 

By  Gellert  Alleman,  Ph.D., 
Professor  of  Chemistry,  Swarthmore  College,  Swarthmore,  Pa. 

1.  An  outline  of  previous  researches  on  occluded  gases,  and  a  descrip- 
tion of  some  of  the  apparatus  used. 

2.  Details  of  the  new  apparatus  employed  by  the  lecturer. 

3.  Changes  in   physical  and  chemical  properties  of  ferrous  alloys, 
due  to  the  presence  or  absence  of  occluded  gases. 

4.  The  lecture  will  be  illustrated  by  exhibiting  the  high-tempcraturc 
and  vacuum  apparatus  employed  and  by  means  of  lantern  slides. 


October  25,  191^ — "  The  Palate  of  Civilized  Man  and  Its  Influ- 
ence on  Agriculture." 

By  David  Fairchild,  ScD., 

Agricultural  Explorer  in  Charge  of  the  Office  of  Foreign  Seed  and  Plant 
Introduction  of  the  United  States  Department  of  Agriculture, 

Washington,  D.  C. 

It  is  not  generally  recognized  that  the  crops  we  are  now  growing 
are  those  dictated  by  the  fashion  in  foods  rather  than  as  the  result  of 
careful  experimentation  on  the  part  of  civilized  man.  The  present  war, 
which  it  was  predicted  would  be  a  food  war,  has  brought  out  in  a 
striking  way  the  fact  that  one  of  the  great  stumbling-blocks  in  the  way 
of  a  quick  increase  in  our  food  supply  lies  in  the  conservatism  of  taste 
of  civilized  races — accustomed  to  certain  kinds  of  foods  and  refusing 
others  equally  good  because  they  are  strange  to  them. 

The  almost  total  neglect,  and  the  difficulties  encountered  on  the 
part  of  the  educational  system  of  all  civilized  countries,  to  recognize 
the  importance  of  broadening  the  food  habits  of  its  children,  tends  to 
maintam  fixed  food  habits  and  restrict  their  agriculture  to  a  limited 
number  of  crops. 

For  twenty  years  the  Office  of  Foreign  Seed  and  Plant  Introduc- 
tion of  the  Department  of  Agriculture  has  been  studying  the  crops  of 
the  world  and  experimenting  with  such  as  are  suited  to  our  climatic 
conditions  and  could  be  grown  here,  and  the  lecturer  will  give  exam- 
ples, with  illustrations,  of  certain  of  these  crops,  and  a  brief  account  of 
the  experiences  of  these  twenty  years  of  attempts  to  broaden  our  food 
menu. 


November  i,  1917 — "Atmospheric  Electricity." 

By  W.  F.  G.  Swann,  A.R.C.S.,  D.Sc, 

Chief  of  the  Physical  Division,  Department  of  Terrestrial  Magnetism, 
Carnegie  Institution  of  Washington,  Washington,  D.  C. 

The  lecture  will  review  the  present  state  of  our  knowledge  of  the  normal 
electrical  field  of  the  atmosphere  and  of  the  causes  responsible  for  atmos- 
pheric ionization.  The  part  played  by  radio-active  materials  in  the  soil  and 
air  will  be  discussed  in  the  light  of  a  comparison  of  atmospheric-electric 
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observations  over  land  and  sea;  and,  in  this  connection,  the  recent  results 
obtained  by  the  Department  of  Terrestrial  Magnetism  of  the  Carneg^ie  Insti- 
tution of  Washington  will  be  reviewed.  The  question  of  the  origin  and 
maintenance  of  the  earth's  charge  will  be  discussed,  and  the  lecture  will 
conclude  with  a  brief  account  of  G.  C.  Simpson's  theory  of  thunderstorms. 

The  lecture  will  be  illustrated  by  experiments  and  lantern  slides. 

Joint  meeting  with  the  Philadelphia  Section,  American  Institute  of 
Electrical  Engineers. 


November  8,  1917 — **  The  Problem  of  Coal  Supply." 

By  Edward  W.  Parker, 

Director,    Anthracite    Bureau   of    Information,    Wilkes-Barre,    Pa. 

Late  Statistician  in  Charge,  Division  of  Mineral  Resources, 

United  States  Geological  Survey. 

The  introductory  part  of  the  address  will  consist  of  a  brief  description 
of  our  coal  resources,  illustrated  by  a  map  showing  the  location  of  the  coal 
fields  and  the  different  character  of  the  c6als.  The  importance  of  the  industry 
in  relation  to  the  industrial  growth  of  the  United  States  and  to  the  needs 
of  this  nation  and  its  allies  in  the  great  conflict  into  which  we  have  entered 
will  constitute  the  major  part  of  the  lecture. 

The  almost  revolutionary  changes  in  the  fuel  situation  that  have  taken 
place  because  of  the  world- war  are  of  dramatic  interest.  They  have  affected 
all  lines  of  industry  and  appeal  to  nearly  every  citizen.  The  labor  and 
transportation  problems  as  they  influence  the  production  and  distribution 
of  coal  will  also  be  discussed  as  fully  as  time  will  permit. 


November  15, 191 7 — ''  Heat  and  Temperature  Measurement,  with 
Special  Reference  to  Industrial  Work." 

By  Walter  Porter  White,  Ph.D., 

Geophysical   Laboratory,   Carnegie   Institution   of    Washington, 

Washington,  D.  C. 

Nearly  every  property  of  every  substance  varies  more  or  less  with 
temperature,  hence  possible  methods  of  measuring  temperature  are  numerous. 
Expansion,  electric  resistance  or  potential,  and  light-emitting  power  are  the 
properties  most  used.  The  choice  in  any  particular  case  is  necessarily  a 
matter  of  detail,  depending  on  sensitiveness,  convenience  (as  where  an  instru- 
ment is  desired  which  can  be  read  at  a  distance),  ability  to  resist  high 
temperatures,  etc.  Electric  methods  combine  these  various  advantages  to  a 
marked  degree.  They  are  often  regarded  as  less  acceptable  because  they 
require  more  elaborate  apparatus  and  more  knowledge  on  the  part  of  the 
user  than  most  methods,  but  are  growing  in  favor  as  they  become  more 
familiar,  and  afford  some  useful  applications  not  well  known. 

The  measurement  of  heat  is  more  complicated,  for  several  reasons,  but 
especially  because  there  is  no  heat  insulator  known,  and  hence  the  observer 
must  continually  correct  for  the  heat  that  escapes  even  while  he  is  measuring 
it.     This  correction,  simple  in  principle  but  often  complicated  in  detail,  has 
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inspired  a  great  amount  of  ingenuity,  and  has  been  brought  to  very  efficient 
forms,  as  the  workers  have  been  stimulated  by  the  modern  demand  for 
precision  and  aided  by  modern  technical  developments.  The  attempt  in  heat 
measurement  to  combine  precision  and  handiness,  the  principal  industrial 
demands,  is  still  in  progress. 
Illustrated. 


»» 


November  21,  19x7 — **  Industrial  AlcoholJ 

By  M.  C.  Whitaker,  M.Sc,  D.  Chem.  Enc, 

Vice-President,  U.  S.  Industrial  Alcohol  Company, 

New  York  City,  N.  Y. 

The  lecture  will  discuss  the  present  state  of  development  of  the 
industrial  alcohol  industry  in  the  United  States,  the  comparison  with 
developments  in  foreign  countries,  the  raw  materials  now  used  and  pros- 
pects for  future  development  of  new  sources  of  supply,  the  technical  prin- 
ciples and  problems  involved  in  the  manufacture  of  alcohol  from  various 
raw  materials,  and  a  forecast  of  the  lines  for  future  development,  both 
in  manufacture  and  in  the  use  of  the  products. 

The  lecture  will  also  be  illustrated  by  lantern  slides  showing  the 
present  practices,  from  the  collection  of  raw  materials  to  the  delivery 
of  the  finished  product. 

A  comparison  will  be  made  of  the  government  regulations  and  re- 
strictions which  tend  to  develop  or  retard,  as  the  case  may  be,  the  alcohol 
industry  in  various  countries. 


December  6,  191 7 — "  The  Use  of  Photometric  Methods  in  Astro- 
physics." 

By  Henry  Norris  Russell,  Ph.D., 

Professor  of  Astronomy,  and  Director  of  Observatory,  Princeton  University, 

Princeton,  N.  J. 

Measurement  of  light — by  the  eye,  by  photography,  by  electrical 
means.  Brightness  of  the  sun,  moon,  and  planets.  Reflecting  power  of 
the  planets.  Diameters  of  the  asteroids.  Rotation  of  asteroids  and  satel- 
lites. Roughness  of  the  moon's  surface.  Constitution  of  Saturn's  rings. 
Brightness  of  the  stars — apparent  and  real — compared  with  the  sun.  Vari- 
able stars.  Eclipsing  variables.  Determination  of  diameter,  density,  and 
surface  brightness.  Photometric  measurement  of  color.  Relation  to  stel- 
lar temperatures  and  evolution.  Relation  between  color  and  brightness 
of  the  stars.    Distances  of  star  clusters  and  the  Milky  Way. 


December    13,    191 7 — ''  Some    Industrial   Problems    in    Silicate 
Technology." 

By  A.  V.  Bleininger, 
Ceramic  Chemist,  Bureau  of  Standards,  Pittsburgh,  Pa. 


A  discussion  of  some  of  the  problems  confronted  in  the  manufacture  of 
clay  and  glass  products,  with  special  reference  to  the  conditions  brought 
about  by  die  war. 
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December  19,  1917 — "  Military  Highways." 

By  Logan  Waller  Page,  Director, 

Ofl&ce  of  Public  Roads  and  Rural  Engineering,  U.   S.   Department  of 

Agriculture,  Washington,  D.  C 

The  lecture  will  deal  with  the  location,  control,  design,  use,  and 
maintenance  of  highways  in  the  light  of  the  great  development  of  motor 
transport  and  the  lessons  taught  by  the  military  and  economic  develop- 
ment incident  to  the  movement  and  supply  of  great  bodies  of  troops 
on  European  battlefields. 

It  will  further  deal  with  the  defensive  value  of  highways  properly 
correlated  with  the  schemes  of  civil  development  now  in  operation  among 
the  several  states. 

The  construction  and  supply  problems  involved  in  the  building  of 
highways  at  cantonments  will  be  analyzed  as  affording  timely  illustra- 
tions, particularly  of  the  adaptation  of  design  to  the  extraordinary  re- 
quirements of  intensive  military  preparation. 


January  3,  1918 — "  Cheap  Oxygen  for  Industrial  Uses." 

By  Frederick  G.  Cottrell,  Ph.D., 
U.  S.  Bureau  of  Mines,  Department  of  the  Interior,  Washington,  D.  C. 

The  development  of  methods  for  liquefaction  and  separation  of  air  into 
its  oxygen  and  nitrogen  by  fractional  distillation  is  rapidly  laying  the  founda- 
tions for  a  much  greater  revolution  in  metallurgy  and  industrial  chemistry 
than  is  generally  appreciated,  even  by  most  of  those  engaged  in  these  subjects. 
Oxygen,  although  the  most  abundant  of  all  the  elements  and  forming  one- 
fifth  of  our  atmosphere  merely  mixed  in  a  chemically  uncombined  state  with 
the  nitrogen,  has  nevertheless  been  a  comparatively  expensive  substance  to 
obtain  in  any  more  concentrated  form  than  found  in  the  air  itself. 

The  lecture  will  trace  briefly  the  development  of  commercial  oxygen 
production  up  to  the  present  and  then  more  particularly  attempt  to  point 
out  the  trend  which  the  industry  seems  now  to  be  taking  and  the  degree  to 
which  reduction  in  cost  of  production  and  consequent  extension  of  the  field 
of  application  may  reasonably  be  expected  to  go  in  the  immediate  future. 


January  10,  1918 — "  Physics  of  the  Welsbach  Mantle." 

By  Herbert  E.  Ives,  Ph.D., 

Physicist,  The  United  Gas  Improvement  Company, 

Philadelphia,  Pa. 

From  the  standpoint  of  the  physical  theory  of  radiation,  the  incandescent 
gas  mantle  presents  many  points  of  unusual  interest.  The  relationships 
between  composition,  temperature  and  luminous  efficiency  exhibit  a  number 
of  apparent  anomalies,  which  it  has  required  considerable  investigation  to 
show  to  be  actually  in  agreement  with  radiation  theory.  The  lecture  will 
deal  with  the  nature  of  radiation,  with  special  attention  to  selective  tempera- 
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ture  radiation.  The  radiation  from  various  oxides  and  oxide  mixtures,  of 
which  the  Auer  mixture  of  thoria  and  ceria  is  the  most  efficient,  will  be 
discussed  in  detail,  and  the  behavior  of  the  ordinary  gas  mantle  elucidated. 
A  study  of  the  relative  proportions  of  the  energy  consumed  in  a  gas  light 
which  go  into  radiated,  convected  and  conducted  heat  will  be  used  to  form 
an  idea  of  the  luminous  efficiencies  theoretically  attainable  by  present  methods 
of  gas  lighting. 

The  lecture  will  be  illustrated  by  experiments  and  lantern  slides. 

Joint  meeting  with  the  Illuminating  Engineering  Society  and  the 
Physics  Club  of  Philadelphia. 


January  i6,  19x8 — "  Camp  Sanitation." 

By  W.  p.  Mason,  M.D.,  LL.D., 
Professor  of  Chemistry,  Rensselaer  Polytechnic  Institute,  Troy,  N.  Y. 

The  lecture  will  deal  with  dangers  that  arise  from  faulty  camp  con- 
struction and  regulation,  whether  the  occupants  be  soldiers  or  laborers. 
These  dangers  may  not  be  confined  to  those  in  the  camp,  but  may 
extend  to  distant  communities  in  the  same  general  district. 

Consideration  will  be  given  to  methods  of  caring  for  fecal  material; 
horse  manure;  kitchen  refuse  and  general  garbage;  fly-transmission  of 
disease;  incineration  and  types  of  incinerators;  policing  of  camps;  pro- 
tection of  water-sheds;  protection  of  camp  sites;  camp  water  supplies; 
portable  laboratories  for  water  analysis;  European  army  standards  for 
water;  sterilization  and  related  sanitary  problems. 

Illustrated  by  lantern  slides. 


January  24,  1918 — **  Food  Wastes — Some  Causes  and  Remedies." 

By  Lucius  Polk  Brown,  Director, 
Bureau  of  Food  and  Drugs,  Department  of  Health,  New  York  City,  N.  Y. 

An  analysis  of  the  reasons  why  full  value  of  food  crops  is  not  utilized 
by  the  consumer  in  their  transit  from  producer  to  consumer:  first,  in  pro- 
ducer's hands;  second,  in  transit;  third,  in  distribution  into  the  commerce 
of  the  city;  fourth,  in  the  household  and  restaurant;  fifth,  in  trade  channels, 
the  latter  being  in  economic  ways. 

Illustrated  by  diagrams  and  slides  or  moving  pictures. 
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January  3i»  1918 — **  Animal  Transplantation.'' 

By  Ross  G.  Habrison,  M.D.,  Ph.D., 
Yale  University,  New  Haven,  Conn. 

The  lecturer  will  consider  the  subject  briefly  in  its  historical  aspect  and 
will  then  Uke  up  the  methods  and  results  of  animal  grafting  of  to-day.  The 
practical  applications  of  transplantation  in  surgery,  as  an  aid  to  wound  heal- 
ing and  the  replacement  of  lost  parts,  will  be  touched  upon,  but  the  main 
stress  will  be  laid  upon  the  uses  of  the  method  in  the  study  of  the  great 
problems  of  development  OpNerations  on  the  embryo  under  the  microscope 
will  be  described  and  the  principal  results  shown.  The  planting  out  of  living 
tissues  in  culture  media,  as  a  means  of  study  of  the  properties  of  cells  and 
tissues  apart  from  the  whole  organism,  will  also  be  taken  up. 

Illustrated  by  lantern  slides. 


February  7, 1918 — **  Application  of  Oscillatory  Currents  to  Heat- 
ing  and  Electric  Furnace  Practice.*' 

By  Edwin  F.  North rup,  Ph.D., 
Palmer    Physical  Laboratory,    Princeton  University,    Princeton,   N.  J., 

AND 

GuiixiAM  H.  Clamex,  Vice-President, 
Ajax  Metal  Company,  Philadelphia,  Pa. 

Electric  energy,  when  stored  in  the  dielectric,  is  potential  energy,  and 
if  this  potential  energy  is  suddenly  released,  as  in  the  discharge  of  a  con- 
denser, it  may  assume  any  one  of  three  forms :  energy  of  electric  radiation, 
as  utilized  in  radio  telegraphy;  energy  consumed  in  chemical  synthesis  or  in 
producing  chemical  dissociation  and  energy  in  the  form  of  heat.  It  is  possible, 
by  a  proper  control  of  conditions,  to  convert  a  very  considerable  percentage 
of  the  potential  energy  which  is  stored  in  condensers  into  either  energy  having 
the  form  absorbed  when  chemical  synthesis  or  dissociation  is  produced,  or  into 
heat  energy.  Oscillatory  currents,  having  the  natural  period  imposed  by 
the  inductance  and  capacity  of  the  circuit,  have  been  utilized  both  for  pro- 
ducing chemical  synthesis  and  for  electric  heating:  in  the  latter  case  by 
inducing,  without  the  use  of  iron,  large  currents  in  the  masses  to  be  heated. 
Practical  and  efficient  electric  furnaces,  which  operate  at  unity  power  factor 
with  balanced  loads  on  polyphase  circuits,  have  been  constructed.  These 
will  be  fully  described.  An  entirely  novel  form  of  discharge-gap,  equally 
useful  for  radio  telegraphy  or  electric  furnace  practice,  will  be  shown  and 
described.  A  twenty-kilowatt,  two-phase,  oscillatory-current  furnace,  capable 
of  rapidly  melting  either  conductors  or  insulators,  as  alloys  or  glass,  or  of 
giving,  for  metallurgical  and  other  operations,  temperatures  exceeding  1600*  C. 
in  vacuum  or  in  controllable  atmospheres,  will  be  shown  in  operation.  The 
methods  employed  are  all  new,  and  their  importance  to  chemical  processes 
and  to  electric  furnace  practice  will  be  pointed  out. 

Joint  meeting  with  the  Philadelphia  Section,  American  InstittTte  of 
Electrical  Engineers. 
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February  14,  1918 — **  Refractory  Materials  and  High  Tempera- 
ture Measurements/* 

By.  C  W.  Kanolt,  Ph.D., 
Bureau  of  Standards,  Washington,  D.  C. 

The  lecture  will  deal  with  the  definition  of  the  high  temperature 
scale;  instruments  for  measuring  high  temperatures,  including  optical 
and  radiation  pyrometers,  thermocouples,  and  resistance  thermometers; 
materials  capable  of  withstanding  high  temperatures,  and  their  properties 
and  uses;  the  methods  of  testing  such  materials,  including  determinations 
of  melting  temperature,  softening  temperature,  boiling  temperature,  transi- 
tion temperature,  thermal  conductivity,  thermal  expansion,  and  other 
properties;  the  resistance  of  structures  and  structural  materials  to  fire. 

Illustrated. 


February  20,  1918 — "  Dyestuffs." 

By  Louis  Joseph  Matos,  Ph.D., 

Technical  Chemist  and  Chemical  Engineer, 

Cassella  Color  Company,  New  York  City,  N,  Y. 

The  lecture  will  broadly  cover  the  production,  development,  and  applica- 
tion of  dyestuffs,  both  natural  and  of  coal-tar  origin,  and  also  the  develop- 
ment of  the  "  intermediate  "  industry  in  this  country  since  the  beginning  of 
the  war.  Reference  will  be  made  to  the  present  opportunities  for  closer 
relations  between  the  engineer  and  chemist  in  the  field  of  industrial  organic 
chemistry,  and  to  the  training  of  chemists  for  such  work. 

Illustrated. 


February  28,  1918 — "  The  Production  of  Optical  Glass  for  Mili- 
tary Purposes." 

By  F.  E.  Wright,  Ph.D.,  Captain,  Ord.,  U.  S.  R., 
Geophysical  Laboratory,  Carnegie  Institution  of  Washington,  D.  C. 

At  the  time  this  country  entered  the  war  one  of  the  serious  problems 
which  faced  the  Army  and  Navy  was  the  question  of  optical  glass  for  use 
in  military  instruments.  At  the  request  of  the  National  Research  Council, 
the  Geophysical  Laboratory  was  assigned  to  the  task  of  increasing  both  the 
quality  and  the  quantity  of  optical  glass  produced  in  this  country.  Hearty 
cooperation  with  the  Bausch  &  Lomb  Optical  Company  was  obtained,  with 
the  result  that  within  three  months*  time  they  were  able  to  furnish  glass 
to  other  firms  engaged  in  work  on  military  instruments. 

A  summary  of  the  essential  features  in  the  production  of  optical  glass 
will  be  given. 

Illustrated  by  lantern  slides. 
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March  7»  1918 — ''  Scientific  Research  in  the  Canning  Industry." 


By  W.  D.  BiGELOW,  Ph.D.,  Chief  Chemist, 
National  Canners'  Association,  Washington,  D.  C. 

Although  depending  on  scientific  principles,  the  canning  industry 
has  grown  up  with  little  assistance  from  scientific  men.  It  is  only  recently 
that  the  industry  has  recognized  the  need  of  scientific  research. 

The  address  will  describe  briefly  the  characteristic  features  of  com- 
mercial and  domestic  canning  and  will  discuss  the  past  and  present  scien- 
tific work  of  the  industry. 


March  i4»  1918 — ''  The  Importance  of  Gauging  in  the  Manu- 
facture of  Munitions." 

By  Louis  A.  Fischer,  B.S., 
Bureau  of  Standards,  Washington,  D.  C. 

The  lecture  will  review  the  methods  of  manufacturing  munitions  and 
show  the  necessity  for  a  proper  system  of  gauging  the  essential  parts  of 
shells,  guns,  rifles,  etc.,  when  such  munitions  are  manufactured  in  large 
quantities.  The  failure  to  realize  the  importance  of  gauges,  coupled  with  the 
inability  to  secure  gauges  in  needed  quantities,  has  as  much  as  any  one  thing 
retarded  the  defeat  of  Germany  and  her  allies. 


March  20,   19 18 — *'  Characteristics  of  American   Coals  in  By- 
products Coking  Practice." 

By  F.  W.  Sperr,  Jr.,  Chief  Chemist, 
H.   Koppers   Company   Laboratories,   Mellon   Institute,   Pittsburgh,    Pa. 

The  present  rapid  replacement  of  the  old  wasteful  beehive  coke  oven 
by  the  modern  by-product  oven  is  producing  some  interesting  economic 
developments  in  the  coal  industry.  Not  only  are  millions  of  tons  of 
high-grade  coking  coal  being  saved  every  year  by  the  superior  conser- 
vation of  the  by-product  oven,  but  our  reserves  of  coal  available  for 
making  high-grade  coke  are  enormously  increased  on  account  of  the 
ability  of  this  oven  to  coke  a  greater  variety  of  coals  than  can  be 
dealt  with  by  the  old  process.  The  study  of  the  behavior  of  various 
American  coals  in  the  by-product  oven  is  of  great  importance  in  this 
connection,  and  it  is  the  purpose  of  this  lecture  to  give  some  of  the 
results  of  such  a  study. 

The  lecture  will  discuss  the  accepted  scientific  explanation  of  the 
coking  property  of  coal  and  some  of  the  important  phenomena  of  the 
coking  process.  The  behavior  of  various  typical  coking  coals  in  the 
by-product  ovens  will  then  be  taken  up,  and  the  practical  results  of 
coking  such  coals  will  be  given  with  respect  to  the  yields  of  the  various 
by-products  and  the  quality  of  the  coke  produced. 

The  lecture  will  be  illustrated  by  lantern  slides. 
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March  28,  1918 — "  Oceanography/' 

By  George  W.  Littlehales,  C.E., 

Hydrographic  Engineer,  U.  S.  Hydrographic  Office, 
Professor  of  Nautical  Science,  The  George  Washington  University, 

Washington,  D.  C. 

The  rise  of  the  science  of  oceanography  from  its  ancient  origin  and 
the  methods  and  instruments  of  deep-sea  research.  The  depth  and  bulk 
of  the  ocean,  and  the  salinity,  gases,  temperature,  pressure,  compressi* 
bility,  and  viscosity  of  its  waters.  Vision  and  the  penetration  of  light 
in  the  depths.  The  distribution  of  atmospheric  pressure  on  the  ocean  and 
the  winds  that  blow  over  its  surface.  Oceanic  movements  and  circula- 
tion.   Life  in  the  ocean,  and  marine  deposits  on  the  bottom. 

Illustrated. 


April  4,  19 18 — "  Explosives. 


» 


By  Charles  L.  Reese.  Ph.D., 

Chemical  Director,  E.  I.  du  Pont  de  Nemours  and  Company. 

Wilmington,  Del. 

April  1I9  Z918— "  An  Explanation  of  the  Flotation  Process.'^ 

By  Arthur  F.  Taggart,  E.M., 

Assistant  Professor  of  Mining  Engineering,  Sheffield  Scientific  School, 

Yale  University,  New  Haven,  Conn. 

Within  the  last  four  years  the  tonnage  of  copper,  lead,  and  zinc  ores 
treated  yearly  by  flotation  in  the  United  States  has  increased  from  a  negligible 
quantity  to  somewhat  over  30,000,000  tons.  This  figure  represents  a  greater 
tonnage  than  is  now  treated  by  water  concentration,  which  method,  before 
the  advent  of  flotation,  was  applied  to  the  great  majority  of  these  ores. 
Furthermore,  flotation  has  made  possible  the  economical  concentration  of  the 
finest  particles  produced  in  crushing,  hitherto  the  bane  of  mill  operators. 

The  process  consists,  fundamentally,  in  forming  a  froth  similar  to  a 
mass  of  soap  bubbles,  entrapping  in  the  bubble  walls  the  valuable  mineral 
and  floating  it  off  from  the  body  of  the  ore  pulp. 

Illustrated  by  experiments. 


April  17, 1918 — 'The  Chemical  Dependency  of  the  United  States.** 

By  Allerton  S.  Cushman,  PhD.,  Major  Ord.,  U.  S.  R., 
Formerly  Director,  The  Institute  of  Industrial  Research,  Washington,  D.  C. 

This  lecture  will  discuss  the  influence  on  American  industry  and  on 
national  defence  of  a  number  of  important  chemicals  which  either  do 
not  exist  or  are  not  produced  in  this  country  and  for  which  we  are 
dependent  on  overseas  supplies.  The  lack  of  some  of  these  chemicals, 
such  as  nitrates,  has  become  widely  known  and  Congress  has  passed 
bills   and  made   appropriations  looking  to   remedial   measures.     Other 
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chemicals  which  the  public  has  never  even  heard  of  are  absolutely  neces- 
sary to  industry  and  national  defence.  The  lecturer  will  especially 
discuss  our  national  situation  in  respect  to  our  overseas  dependency. 

April  25,  1918 — ''  High  Tension  Phenomena  and  Power  Trans- 
mission." 

By  Charles  P.  Stein  metz,  Ph.D., 

Chief  Consulting  Engineer,  General  Electric  Company,  Schenectady,  N.  Y. 

The  lecture  will  review  the  present  state  of  the  art  with  regard 
to  high-voltage  transmission,  discuss  the  reasons  which  led  to  the  rap- 
idly increasing  importance  of  electrical  transmission,  and  more  particu- 
larly deal  with  the  peculiar  phenomena  appearing  at  the  ver^  high 
voltages  which  are  being  approached  in  power  transmission,  with  the 
work  done  in  the  last  years  in  studying  these  phenomena  and  in  con- 
trollingr  their  effects  so  as  to  overcome  the  limitation  imposed  by  them 
on  high-voltage  power  transmission. 

Joint  meeting  with  the  Philadelphia  Section,  American  Institute  of 
Electrical  Engineers. 


May  iSf  19x8 — Conferring  of  The  Franklin  Medal. 
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DICKIE,  GEORGE  W.,  Consulting  Engmeer  and  Naval  Architect,  24  California  Street.  San 
Francisco,  California. 

DIDIER,  PAUL,  Principal  Assistant  Engineer,  Baltimore  and  Ohio  Railroad  Company,  Cones- 
toga  Building,  Wood  and  Water  Streets.  Pittsburgh.  Pennsylvania. 

DILKS,  WALTER  H.,   Merchant   and   Manufacturer,    X102   Chestnut   Street,   Philadelphia. 
Pennsylvania. 

D'lNVELLIBRS,  EDWARD  VINCENT.  Geologist  and  Mining  Engineer,  518  Walnut  Street, 
Philadelphia,  Pennsylvania. 

DISSTON,  WILLIAM  D.,  Manufacturer,  Tacony,  Philadelphia,  Pennsylvania. 

DIVEN,  J.  M.,  Superintendent,  Water  Works,  47  State  Street.  Troy,  New  York. 

DIXON,  ROBERT  M.,   President.   Safety   Car   Heating  and   Lighting   Company,  a  Rector 
Street.  New  York  City,  New  York. 

DOANE,  SAMUEL  EVERETT,  Chief  Engineer.  National  Lamp  Works  of  the  General  Electric 
Company,  Nela  Park,  Cleveland,  Ohio. 

DODGE,  KERN,  Consulting  Engineer,  Morris  Building,  Philadelphia,  Pennsylvania. 

DOHERTY,  HENRY  L.,  President,  Cities  Service  Company,  60  Wall  Street,  New  York  City, 
New  York. 

DOLAN,  THOMAS  J.,  Torresdale.  Pennsylvania. 

DONALD,  JAMES,  Naval  Architect.  Room  143.  i7  Battery  Place,  New  York  City,  New  York. 

DONALD,  WILLIAM,  Chemist  and  Assayer.  Ridgefield  Park,  New  Jersey. 

DONNELLY,  WILLIAM  T.,  Consulting  Engineer,  Room  930,  17  Battery  Place,  New  York 
City,  New  York. 

DONNER,  WILLIAM  H.,  Manufacturer.  Morris  Building,  Philadelphia.  Pennsylvania. 

DONOHOE,  JOHN  P.,  Coal  Operator.  Coulter  Building,  Greensburg,  Pennsylvania. 

DORBMUS,  CHARLES  A.,  Consulting  Chemist.  55  West  S3rd  Street.  New  York  City,  New 
York. 
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DORNBR.  WILLIAM  P.,  asth  Ward  Gas  Works,  Richmond  and  Tioga  Streets,  PhUadelphia, 
Pennsylvania. 

DORR.  JOHN  v.  N.,  Metallurgical  Engineer,  x?  Battery  Place.  New  York  City,  New  York. 

DOUGLASS,  JAMBS,  Railroad  President.  99  John  Street.  New  York  City,  New  York. 

DOURBDOURB,  BBRNARD  L.,  Student.  103  Walnut  Street.  Philadelphia.  Penrsylvania. 

DOUTHIRT,  WALSTBIN  P.,  Vice  President.  The  United  Gas  Improvement  Company.  Broad 
and  /ircb  Streets.  Philadelphia,  Pennsylvania. 

DOW»  ALBX»  President  and  General  Manager,  The  Detroit  Edison  Company,  and  for  mail, 
50  Garfield  Avenue,  Detroit.  Michigan. 

DOW,  HERBERT  H.,  General  Manager,  The  Dow  Chemical  Company,  Midland.  Michigan. 

DOWNES,  PREDERICK  A.,  Fire  Insurance  Underwriter.  925  Chestnut  Street,  Philadelphia, 
Pennsylvania. 

DOYLE,  WILLIAM  J.,  Contractor  and  Builder.  15 19  Sansom  Street.  Philadelphia,  Pennsyl- 
vania. 

DRBXBL,  JOHN  R.,  ixa  Drezel  Building.  Philadelphia.  Pennsylvania. 

DRINKER,  HENRY  STURGIS,  President.  Lehigh  University.  South  Bethlehem.  Pennsylvania. 

DUBOIS,  MART  C,  1733  Pine  Street.  Philadelphia.  Pennsylvania. 

DU  BOIS,  WILLIAM  L.,  Chairman  of  Board,  Philadelphia  Trust  Company,  415  Chestnut  Street, 
Philadelphia.  Pennsylvania. 

DUBOIS,  WILLIAM  P.«  1733  Pine  Street,  Philadelphia,  Pennsylvania. 

DnBOSQUE,  P.  L.,  Superintendent  of  Floating  EQuipment,  Pennsylvania  Station,  New  York 
City,  New  York. 

DUNCAN,  J.  S.,  Inventor.  901  West  Van  Buren  Street.  Chicago,  Illinois. 

DUNCAN,  THOMAS,  President,  Duncan  Electric  Manufacturing  Company,  Lafayette.  In- 
diana. 

DUNDORE,  CHARLES  R.,  8205  Seminole  Avenue.  Philadelphia,  Pennsylvania. 

DUNN.  GANO,  President.  J.  G.  White  Engineering  Corporation,  and  for  mail.  XX7  West  58th 
Street.  New  York  City,  New  York. 

DUNNING,  GEORGE  A.,  Refrigerating  Engineer.  Standard  Ice   Manufacturing  Company, 
27th  and  South  Streets,  Philadelphia,  Pennsylvania. 

DUNNINGTON,  P.  P.,  Professor  of  Chemistry.  University  of  Virginia.  Virginia. 

DUPONT,  COLEMAN,  808  Broome  Street.  Wilmington.  Delaware. 

DU  PONT,  IRENEB,  Vice  President.  E.  I.  du  Pont  de  Nemours  and  Company.  Wilmington, 
Delaware. 

DU  PONT,  PIERRE  S.,  President.  E.  I.  du  Pont  de  Nemours  and  Company.  Wilmington, 
Delaware. 

DURBAN,  THOMAS  E.,  General  Manager,  Erie  City  Iron  Works,  Erie.  Pennsylvania. 

DURTEA,  EDWIN,  JR.,  Civil  and  Consulting  Engineer,  13x4  Humboldt  Bank  Building,  San 
Francisco.  California. 

EARNSHAW,  WARNER  G.,  Harrison  Building.  Philadelphia.  Pennsylvania. 

EATON,  JOHN  P.,  Bookkeeper,  X373  Narragansett  Street,  Philadelphia  Pennsylvania. 

BAVBNSON,  HOWARD  N.,  Chief  Engineer.  United  States  Coal  and  Coke  Company,  Gary. 
McDowell  County,  West  Virginia. 

EBBRLE,  E.  G.,  Editor.  Journal  of  the  American  Pharmaceutical  Association,  Room  253, 
Bourse  Building,  Philadelphia.  Pennsylvania. 

BBERT,  MORRIS,  x7o6  Green  Street,  Philadelphia,  Pennsylvania. 

ECKBRT,  SAMUEL  B.,  Oil  Refiner,  Devon,  Chester  County,  Pennsylvania. 

EDGAR,  C.  L.,  President  and  General  Manager.  Edison  Electric  Illuminating  Company.  70 
State  Street,  Boston.  Massachusetts. 

EDISON,  THOMAS  A.,  Inventor.  Orange.  New  Jersey. 

EDMONDS,  GEORGE  W.,  Coal  Dealer.  i543  North  33rd  Street.  Philadelphia,  Pennsylvania. 

EDWARDS,  JOHN  R.,  Rear-Admiral  U.  S.  N..  Hope  Street.  Bristol.  Rhode  Island. 

EGLIN,  W.  C.  L.,  Vice  President  and  Chief  Engineer.  Philadelphia  Electric  Company,  xooo 
Chestnut  Street.  Philadelphia,  Pennsylvania. 

BHRBT,  CORNELIUS  D.,  Patent  Lawyer,  691 1  Clearview  Street.  Mt.  Airy.  Philadelphia, 
Pennsylvania. 

EISBNLOHR  LOUIS  H.,  Vice  President,    Otto  Eisenlohr  and  Brothers.  Incorporated,  932 
Market  Street,  Philadelphia,  Pennsylvania. 

BLDRED,  BYRON  E.,  President,  Commercial  Research  Company,  Goodyear  Building,  Long 
Isl  and  City,  New  York. 

BLDRIDGE,  THOMAS  E.,  Physician,  18x1  North  Logan  Square,  Philadelphia,  Pennsylvania. 

BLKINS,  GEORGE  W.,  X234  Land  Title  Building.  Philadelphia.  Pennsylvania. 

ELKINTON,  THOMAS  W.,  Philadelphia  Quartz   Company.   I2X   South  3rd   Street.   Phila- 
delphia. Pennsylvania. 

BLUOT,  H.  M.,  PiTSt  Lieutenant,  Ordnance  Department,  U.S.R.,  Frankford  Arsenal,  Brides- 
burg,  Philadelphia,  Pennsylvania. 
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BLUOTT,  AUGUSTUS  H.,  American  Brake  Shoe  and  Poondry  Company,  133S  Real  Bctate 
Trust  Building.  Philadelphia.  Pennsylvania. 

BLUOTT.  BDWINt  Poundry  Superintendent,  250  West  Johnson  Street,  Germantown,  Phila- 
delphia, Pennylvania. 

BLLI8,  CAKLBTON,  Industrial  Research  Chemist  and  Chemical  Engineer.  93  Greenwood 

Avenue.  Montclair.  New  Jersey. 

BLUS,    HALCOLM,   Mechanical   Engineer  and    Superintendent.   Ellis    Adding-Ty  pemiter 
Company,  338  Elizabeth  Avenue.  Newark.  New  Jersey. 

BLHBNDORP,  A.,  Engineer  in  Porest  Products.  U.  S.  Porest  Products  Laboratory.  Madison. 
Wisconsin. 

BLVBRSON,  JAMBS,  JR.,  Publisher,  The  Philadelphia  Inquirer.  Philadelphia.  Pennsylvania. 

BMBRSON,  GEORGE  H.,  General  Manager.  Great  Northern  Railway  Company.  St.  Fanl. 
Minnesota. 

BMBRSON,  HARRINGTON,  Efficiency  Engineer.  Room  152a,  Hudson  Terminal  Building. 

30  Church  Street.  New  York  City.  New  York. 

BMBRT,  A.  H.,  Civil  and  Mechanical  Engineer,  Glenbrook.  Connecticut. 

ENGELHARD,  CHARLES,  Importer.  Hudson  Terminal  Building.  New  York  City.  New  Yofk. 

BPPBL8HBIMBR,  DANIEL,  JR.,  Chief  Engineer.  4x9  Broadway.  Middletown.  Ohio. 

BRHART,  WM.  H.,  Manufacturing  Chemist.  81  Maiden  Lane.  New  York  City.  New  York. 

BTTINGBR,  R.  L.,  Consulting  Mechanical  Engineer,  Southern  Railway  Company.  1300  Penn* 
sylvania  Avenue,  Washington,  D.  C. 

EVANS,  OWEN  BROOKB,  Mechanical  Engineer.  The  United  Gas  Improvement  Company. 
Broad  and  Arch  Streets.  Philadelphia.  Pennsylvania. 

EVANS,  POWELL,  2035  Washingum  Avenue.  Philadelphia.  Pennsylvania. 

EVANS,  WAYNE  S.,  4633  Paul  Street,  Prankford,  Philadelphia,  Pennsylvania. 

EYANSON,  J.  EDWARD,  3x6  Priends  Avenue,  Camden.  New  Jersey. 

FAHRIG,  ERNST,  Mining  Engineer,  7  South  Rhode  Island  Avenue,  Atlantic  City.  New  Jersey. 

FAIRCHILD,  S.  B.,  JR.,  Civil  and   Mining  Engineer.  Land  Title  Building.   Philadelphia. 
Pennsylvania.  1 

FALKBNAU,  ARTHUR,  Industrial  Engineer.  91  x  Park  Avenue.  New  York  City.  New  York. 

FARNUM,  WILLIAM  C,  Mechanical  Engineer.  3  Central  Street.  Winchendon.  Massac^niaetta. 


FARRAND,  DUDLEY,  Assistant  to  the  President.  Public  Service  Corporation  of  New  Jeisey, 
80  Park  Place,  Newark,  New  Jersey. 

FAUGHT,  L.  ASHLBY,  Dentist,  Medical  Arts  Building,  Philadelphia,  Pennsylvania. 

FEARING.  FRBDBRIC  C,  Consulting  Engineer,  xo88  Drexel  Building.  Philadelphia, 

sylvania. 

FBARON,  CHARLES,  Banker.  333  Chestnut  Street.  Philadelphia.  Pennsylvania. 

FBBIGBR,  C.  C,  3421  Powelton  Avenue.  PhQadelphia.  Pennsylvania. 

FELLOWS,  E.  R.,  Manager.  The  Fellows  Gear  Shaper  Company.  Springfidd,  Vermont. 

FBLS,  MAURICE,  4305  Spruce  Street.  Philadelphia.  Pennsylvania. 

FBLS,  SAMUEL  S.,  39th  and  Walnut  Streets.  Philadelphia.  Pennsylvania. 

FELTON,  EDGAR  CONWAY,  President.  Pennsylvania  Sted  Company,  and  for  nuiL  Hai 

ford.  Pennsylvania. 

FBLTON,  JOHN  G.,  Ensnneer.  Charieston  Consolidated  Railway  ard  ligliting  Company. 
Charleston.  South  Carolina. 

FBLTON,  SAMUBL  M.,  President.  Chicago  Great  Western  RaQway  Company,  and  U.  S. 
Director  General  of  Railways  in  connection  with  Bxpeditiooary  Forces.  XX3I  Peoples 
Gas  Building.  Chicago.  Illinois. 

FBRGUSON,  LOUlS  A.,  Electrical  Engineer  and  Vice  President.  Commonwealth  Edison  Com- 
pany, and  for  mail.  1401  Davis  Street.  Evanston.  Illinois. 

FBRGUSON,  WALTBR  B.,  426  School  Lane.  Germantown.  Philadelphia.  Pennsylvania. 

FBRNALD,  ROBERT  UBI  WOOD,  Whitney  Professor  of  Dynamical  Engineering.  Merhsniral 
Engineering  De(MLrtment,  University  of  Pennsylvania,  Philadelphia.  Penasyhraaia. 

FINKBINSR,  EBSR  W.,  Representative.  E.  P.  Houghton  Company,  and  for  mail,  53Xi  Col- 

umbi*  .\venuc,  Philadelphia,  Pennsylvania. 

FINLBY,  W.  H.,  Chief  EiiRineer.  C.  Sb  N.  W.  Railway  Company,  and  for  mail.  Batavia  Avc^ 
nue.  Batavia.  Illinois. 

FIRMSTONB,  FRANK,  Blast  Furnace  Manager.  Easton.  Peansytvania. 

FISHER,  B.  C.  Vice  President  and  General  Manager.  The  Wilkes  BoOcr  Conpaay.  and  for 

mail.  30S  North  Jeiierson  .\ venue.  Saginaw.  Michigan. 

FISHER,  THOMAS,  General  Manai^er.  Berwind-White  Coal  Mininc  Coaipaay.  ixoo  Com- 
mercial Trust  Bui'.Jir^j.  Philadelphia,  Pennsylvania. 

FITTS,  JAMES  LOGAN.  Mechanical  Ec^neer.  Warrca  Webster  and  Coaspaay.  Foiat  aad 

Pearl  Streets,  Camden.  New  Jersey. 

FITZ.  B.  M.,  Electrical  Engineer.  Pennsylvania  Lines  West  of  Pittsboxgh,  Cohmsbaa.  Ohio, 


FITZGERALD.  FRANCIS  A.  T..  Consulting  Engineer.  Pitagerald  Labormtones.  lacorporatad. 
N.agara  Falls,  New  York. 
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nrZMAUBICB,  WnUAM  J.,  JR.,  Civil  Bngineer.  121  South  Alden  Street,  Philadelphia, 
Pennsylvania. 

FULHAGAN,  CHAHI.BS  L.,  Insurance,  Riverton,  New  Jersey. 

ILAHAGAN,  LOUIS  A^  Riverton.  New  Jersey. 

ILAIIDBRS,  RALPH  S.,  Manager.  Jones  and  Laxnson  Machine  Company,  and  for  mail.  41 
Pleasant  Street.  Springfidd,  Vermont. 


ILBISHBR,  B.  W.,  Manufacturer.  230X  Green  Street.  Philadelphia.  Pennsylvania. 

FLBTCHBRa  W.  S.,  Technical  Director,  Atlas  Powder  Comjuuiy,  Wilmington,  Delaware. 

FOBRSTBRLING,  Bu.  Chemist  and  Vice  President.  Roessler  ft  Hasslacher  Chemical  Company. 
Perth  Amboy.  New  Jersey. 

FOOTB,  ARTHUR  De  WDIT,  Civil  Bngineer.  North  Star  Mines.  Grass  Valley.  California. 

FORBBS,  GEORGE  B.,  Electrical  Engineer,  No.  xx  Little  College  Street.  Westminister,  S.  W.. 
London,  England. 

FORD.  BRUCB.  Fourth  Vice  President,  Electric  Storage  Battery  Company,  and  for  mail,  as 
Summit  Street,  Chestnut  HiU.  Philadelphia,  Pennsylvania. 

FORD,  FRANK  R.,  Bngineer.  Ford.  Bacon  ft  Davis.  115  Broadway.  New  York  City.  New 
York. 

FORREST,  CHARLES  N.,  Chemical  Engineer.  New  York  Testing  Laboratory.  Maurer.  New 
Jersey. 

FORSTALL,  WALTOH,  Gas  Engineer.  The  United  Gas  Improvement  Company,  Broad  and 
Arch  Streets,  Philadelphia,  Pennsylvania. 

FORSTBR,  WM.  H.,  Merchant,  xaaj  North  Franklin  Street,  Philadelphia,  Pennsylvania. 

FOSTER,  CHARLES  B.,  Lawyer  and  Mechanical  Expert.  908  G  Street.  N.  W.,  Washington 
D.  C. 

FOSTER,  FRANK  B.,  Manufacturer.  The  Congoleum  Company,  Morris  Building,  Philadel- 
phia, Pennsylvania. 

FOWLER,  FRANCIS. 

FRALBT,  JOSEPH  C,  Attomey-at-Law,  18 15  Land  Title  Building,  Philadelphia,  Pennsyl- 

vania.  

FRANKLIN,  BENJAMIN,  Civil  and  Consulting  Bngineer,  906  Croser  Building.  Philadelphia, 

Pennsylvania. 

FRANKLIN,  MILTON  W.,  Research  Engineer,  240  West  Somerset  Street,  Philadelphia,  Penn- 
sylvania. 

FRAZBR,  PBRSIFOR*  JR.,  Shipbuilder,  928  Spruce  Street.  Philadelphia.  Pennsylvania. 

FRAZIBR,  GEORGE  H.,  Banker.  P.  O.  Box  1630.  Philadelphia.  Pennsylvania. 

FRAZIER,  WILLIAM  W.,  Farmer,   Rydal.   Pennsylvania,  and  for  mail.   Drezel   Building. 
Philadelphia,  Pennsylvania. 

FRAZIER,  W.  W^  JR.,  Sugar  Refiner.  Lock  Box  1630.  Philadelphia.  Pennsylvania. 

FRBAR,  WILLIAM,  Chemist.  State  College,  Pennsylvania. 

FREEMAN^  HAROLD  A.,  Retired.  St.  Davids,  Pennsylvania. 

FRBEMAN,  W.  W..  President.  The  Union  Gas  and  Electric  Company.  4th  and  Plum  Streets, 
Cincinnati,  Ohio. 

FRBNCH,  HOWARD  B.,  Manufacturer,  4x0  Callowhill  Street,  Philadelphia,  Pennsylvania. 

FRBRICHS,  F.  W.,  Vice  President,  Herf  ft  Prerichs  Chemical  Company.  St.  Louis.  Missouri. 

FRETZ,  B.  S.,  Manufacturer.  The  Light  Manufacturing  and  Foundry  Company,  Pottstown. 
Pennsylvania. 

FRIES,  HAROLD  H.,  Manufacturing  Chemist.  9a  Reade  Street.  New  York  City.  New  York. 

FRUTCHET,  CHARLES,  Superintendent,  IngersoU-Rand  Company,  Philipsburg,  New  Jersey. 

FRY,  Miss  ANN  W.,  6433  JeflFerson  Street,  German  town,  Philadelphia,  Pennsylvania. 

FRTBR,  GEORGE  G.,  Mechanical  Engineer.  203  Onondaga  Avenue.  Syracuse.  New  York. 

FUGUBT,  HOWARD,  313  Bullitt  Building.  Philadelphia.  Pennsylvania. 

FULLER,  ALLEN  J.,  General  Superintendent.  Bureau  of  Water,  and  for  mail.  3406  Baring 
Street.  Philadelphia.  Pennsylvania. 

FULLER,  GEORGE  W.,  Consulting  Bngineer.  170  Broadway.  New  York  City.  New  York. 

FULwmLER,  W.  H.,  Engineer,  319  Arch  Street.  Philadelphia,  Pennsylvaina. 

FUNK,  N.  E.,  Electrical  Engineer,  930  Wynnewood  Road,  Philadelphia,  Pennsylvania. 

FURNESS,  HORACE  HOWARD,  JR.,  Writer.  701  Stephen  Girard   Building.  Philadelphia. 
Pennsylvania. 

FURNESS,  RADCLTFFE,  Engineer  of   Research.  Midvale  Steel  Company.  P.  O.  Box  x6o6, 
Philadelphia.  Pennsylvania. 

GARDNER,  HENRY  A.,  Chemical  Engineer.  Assistant  Director.  The  Institute  of  Industrial 
Research.  Washington.  D.  C. 

GAREY,  JOHN,  Chemist. 

6ARRELS,  W.  L^,  Consulting  Engineer.  Webster  Groves.  R.  R.  5.  Box  107.  Missouri. 

GARRISON,  F.  LTNWOOD,  Mining  Engineer,  xoxp  Clinton  Street.  Philadelphia.  Pennsyl- 
vania. 
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GARTLBT,  WILLIAM  H.,  Bngineer  of  Gas  Manufacture.  The  United  Gaa  ImproveiDent 
ComiMuiy,  Z401  Arch  Street,  Philadelphia,  Pennsylvania. 

GAWTHROP,  CHARLBS  S..  Manufacturer  of  Railway  Cars,  Wilmington.  Delaware. 

GAYLBT,  JAMBS,  Iron  and  Steel  Operations,  555  Park  Avenue,  New  York  City,  New  York. 

GAZZAM,  JOSBPH  M.,  Retired  Lawyer,  265  South  xgth  Street.  Philadelphia,  PennsylTaoia. 

GBIST,  C.  H.,  Land  Title  Building.  Philadelphia,  Pennsylvania. 

GBST,  ALBXANDBR  P.,  Civil  Engineer.  Cynwyd,  Pennsylvania. 

GBST,  WILLIAM  P.,  President.  Fidelity  Trust  Company.  327  Chestnut  Street,  Philadelphia, 
Pennsylvania. 

GETMAN,  FREDERICK  H.,  Chemist,  Hillside  Laboratory,  Stamford.  Connecticut. 

GFRORER,  ALBERT  H.,  Engineer.  Storage  Battery  Industrial  Truck  Department.  Samuel 
L.  Moore  and  Sons  Corporation,  and  for  mail.  Box  43.  Elizabeth.  New  Jersey. 

GHERARDI,  BANCROFT,  Engineer  of  Plant.  American  Telephone  and  Telegraph  Company. 
iQS  Broadway.  New  York  City,  New  York. 

GIBBONS,  JOSBPH  B.,  Laboratory  Assistant,  X52S  Glenwood  Avenue,  Philadelphia.  Penn- 
sylvania. 

GIBBS,  A.  B.,  Chemist.  Pennsylvania  Salt  Manufacturing  Company.  Widener  Building.  Philar 
delphia.  Pensylvania. 

GIBBS,  ALFRED^  W.,  Chief  Mechanical  Engineer.  Pennsylvania  Railroad  Company.  Broad 
Street  Station,  Philadelphia,  Pennsylvania. 

GIBBS,  B.  L.,  Inspector,  Interstate  Commerce  Commission,  and  for  mail.  502  King  Street. 
Jacksonville,  Florida. 

GIBBS,  WEBB  L.,  Lubricating  Engineer,  7734  South  Shore  Drive,  Chicago,  Illinois. 

GIBSON.  J.  J.,  Westinghouse  Electric  and  Manufacturing  Company,  Bast  Pittsburgh.  Penn- 
sylvania. 

GIES,  WILLIAM  JOHN,  Professor  of  Biological  Chemistry.  437  West  59th  Street.  New  York 
City,  New  York. 

GILBRETH,  FRANK  B.,  Consulting  Engineer.  77  Brown  Street,  Providence.  Rhode  Island. 

GILCHRIST,  JOHN  F.,  Vice  President.  Commonwealth  Edison  Company.  Edison  Building. 
Chicago.  Illinois. 

GILL,  JOHN  D.,  Chemical  En^neer.  Atlantic  Refining  Company,  3144  Passyunk  Avenue, 
Philadelphia,  Pennsylvania. 

GILLMOR,    Lieut.  R.  E.,  Electrical    Bngineer.  Sperry  Gyroscope  Company,   15  Victoria 
Street,  London,  England. 

GILPIN,  FRANCIS  H.,  Gas  Bngineer.  3101  Passyunk  Avenue.  Philadelphia.  Pennsylvania. 

GITTELSON,  FRANK,  Soloist,  Violin  Virtuoso,  1017  Spruce  Street.  Phi]adelphia,Pennsylvania. 

GLENDINNING,  ROBERT  B.,  Banker.  400  Chestnut  Street,  Philadelphia.  Pennsylvania. 

GLOVER.  HBNRY,  Manufacturer,  6445  Bmlen  Street,  Germantown.  Philadelphia,  Pennsyl- 
vania. 

GLOVER,  R.  E.,  Chemist,  14x1  Jackson  Street,  Wilmington,  Delaware. 

GOLDBAUM,  JACOB  S.,  Research  Chemist,  4636  Walnut  Street.  Philadelphia.  Pennsylvania. 

GOLDSCHMIDT,  HANS,  in  care  of  Th.  Goldschmidt,  Essen-Ruhr,  Germany. 

GOLDSCHMIDT,  V.,  Professor.  Heidelberg  University,  and  for  mail.  Gaisberg  Strasse  9. 
Heidelberg.  Germany. 

GOLDSMITH,  EDWARD,  Retired  Chemist,  658  North  loth  Street,  Philadelphia.  Pennsyl- 
vania. 

GOLDSMITH,  BDWIN  M.,    Manufacturer.    Priedberger-Aaron   Manufacturing    Company. 
Logan  Station,  Philadelphia,  Pennsylvania. 

GOMBERG,  MOSES,  Professor  of  Chemistry,  725  Oxford  Road.  Ann  Arbor.  Michigan. 

GOODSPEED,  ARTHUR    W.,   Professor   of   Physics.  University  of  Pennsylvania.  Philadel- 
phia. Pennrylvania. 

GOODWIN,  HAROLD,  JR.,  Superintendent  of  Distribution,  Engineering  Department,  Phila- 
delphia Electric  Company,  xooo  Chestnut  Street.  Philadelphia.  Pennsylvania. 

GOULD.  NORMAN  J.,  President.  The  Gould  Manufacturing  Company.  Seneca  Palls.  New 
York. 

GRAHAM,  JOHN,  JR.,  Architect,  33  Summit  Street,  Chestnut    Hill.  Philadelphia.  Penn- 
sylvania. 

GRAHAM,  W.  M.,  Bookkeeper.  24tb  and  Vine  Streets.  Philadelphia,  Pennsylvania. 

GRANBBRY,  J.  H.,  Civil  Engineer,  in  care  of  Brown,  Shipley  and  Company.  133  Pall  Mall, 

London,  England. 

GREBLB,  EDWIN,  JR.,  1708  Chestnut  Street,  Philadelphia.  Pennsylvania. 

GREEN.  GBORGE  ROSS.   Philadelphia  Electric  Company,    1000  Chestnut  Street,  Phila- 
delphia. Pennsylvania. 

GREENE,  ARTHUR  M.,  JR..  Professor  of  Mechanical  Engineering.  Rensselaer  Polytechnic 

Institute .  and  for  mail,  Sunnyslope*  Spring  Avenue,  Troy.  New  York. 

GREENS,  WILLIAM  H.,  i6th  and  Arch  Streets.  Philadelphia.  Pennsylvania. 
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GRSBirWOOD,  RICHARD,    Acting    Superintendent,    12 za    AUengrove   Street,    Prankford. 
Philadelphia,  Pennsylvania. 

GREBIIWOOD,  TALMA  TBMPLB,  Research  Engineer  and  Patent  Solicitor.  40  Court  Street, 
Boston,  and  for  mail.  Bast  Templeton,  Massachusetts. 

GREINBR,  J.  B^  Pidelity  Building.  Baltimore,  Maryland. 

GRBUL,  W.  HBRMAN,  Mechanical  Engineer,  xxth  Avenue  and  20th  Street.  New  York  City, 
New  York. 

GRBVBICBTBR,  GEORGE  A.,  X22  South  13th  Street,  Philadelphia,  Pennsylvania. 

GRIBBBLL,  JOHIf,  Gas  Meter  Manufacturer,  15x3  Race  Street,  Philadelphia,  Pennsylvania. 

GRIBBBLL,  WAKEMAN  GRIFFIN,  Gas  Meter  Manufacturer,  15 13  Race  Street.  Philadel- 
phia, Pennsylvania. 

GRIBST,  THOMAS  H.,  Civil  Engineer,  646  Westview  Avenue,  Germantown,  Philadelphia, 
Pennsylvania. 

GRIFFIN*  MARTIN  L.,  Chief  Chemist,  Oxford  Paper  Company.  Rumford,  Maine. 

GRIFFITH,  WILLIAM,  Mining  Engineer  and  Geologist,  Coal  Exchange  Building,  Scranton, 
Pennsylvania. 

GRIFFITH,  W.  O.,  Stenton  and  Evergreen  Avenues,  Chestnut  Hill,  Philadelphia,  Pennsylvania. 

GRIMSHAW,  F.  G.,  Superintendent  of  Motive  Power,  Pennsylvania  Railroad  Company, 
New  Jersey  Division,  Pennsylvania  Station,  New  York  City,  New  York. 

GRISCOM,  RODMAN  B.,  Banker,  231  Land  Title  Building.  Philadelphia,  Pennsylvania. 

GRISSINGBR,  BLWOOD,  Consulting  Engineer,  393  Lexington  Avenue,  Buffalo,  New  York. 

GUBBLMAN,  FREDERICK  J.,  President,  The  Regina  Company,  47  West  34th  Street,  New 
York  City,  New  York. 

GUCKER,  F.  T.,  Civil  Engineer  and  Contractor,  Witherspoon  Building.  Philadelphia,  Penn- 
sylvania. 

GUDEMAN,  EDWARD,  Consulting  Scientific  Expert.  903  Postal  Telegraph  Building.  Chicago, 
Illinois. 

GURLBY,  FRANKLIN  C,  Assistant  Superintendent  in  charge  of  Manufacturing  Operation, 
Benzol  Products  Company ,  Marcus  Hook,  Pennsylvania. 

GUTHRIE,  BAYARD,  Superintendent,  Crucible  Steel  Company  of  America,  35th  Street  and 
A.  V.  R.  R.,  Pittsburgh,  Pennsylvania. 

HADFIELD,  SIR  ROBERT  A.,  P.  R.  S.,  22  Carlton  House  Terrace.  London.  S.  W..  England. 

HAGAR,  WALTER  F.,  JR.,  Manufacturer,  Keystone  Screw  Company,  I7th  Street  and  Lehigh 
Avenue,  Philadelphia,  Pennsylvania. 

HAINES,  CASPAR  WISTAR,  Civil  Engineer,  6026  Germantown  Avenue,  Philadelphia,  Penn- 
sylvania. 

HAINES,  REUBBN,  Retired,  Haines  Street  East  of  Chew,  Germantown,  Philadelphia.  Pennsyl- 
vania. 

HAINES,  ROBERT  B.,  JR.,  Manufacturer  of  Rolling  Mill  Gauges  and  Haines'  Automatic 
Micrometer,  156  West  School  Lane,  Germantown,  Philadelphia,  Pennsylvania. 

HAINBS,  WILLIAM  A.,  Manufacturer  of  Fancy  Leather  Goods,  X7X2  Green  Street,  Phila- 
delphia, Pennsylvania. 

HAINBS,  WILLIAM  J.,  Real  Estate,  loii  Chestnut  Street,  Philadelphia,  Pennsylvania. 

HALBBRSTADT,  BAIRD,  Geologist,  Morris  Building,  Pottsville,  Pennsylvania. 

HALDBMAN,  HORACE  L.,  President,  Pulaski  Iron  Company.  1008  Real  Estate  Trust  Build- 
ing. Philadelphia.  Pennsylvania. 

HALE,  HENRY  S.,  15x0  North  Broad  Street,  Philadelphia,  Pennsylvania. 

HALL,  CLARENCE  A.,  Chemical  Engineer,  Pelham  Court,  Germantown,  Philadelphia,  Penn- 
sylvania. 

HALL,  GEORGE  R. 

HALL,  R.  T.,  Rear  Admiral,  U.  S.  N.,  Inspector  of  Machinery,  Wm.  Cramp  and  Sons  Ship  and 
Engine  Building  Company,  Philaddphia,  Pennsylvania. 

HALSEY,  WILLIAM  B.,  Electrical    Engineer,  27  Pairview  Place,   comer    Church   Avenue, 
Brooklyn,  New  York. 

HAMILTON,  TABER,  Superintendent,  Peoria  Division,  Vandalia  Railroad  Company,  Decatur, 
Illinois. 

HAMMER,  EDWIN  W.,  Consulting  Engineer,  160  Broadway,  New  York  City,  New  York. 

HAMMER,  WILLIAM  J.,  Consulting  Electrical  Engineer,  55  Liberty  Street,  New  York  City, 
New  York. 

HANCB,  ANTHONY  M.,  Manufacturing  Chemist,  201  Walnut  Street,  Philadelphia,  Pennsyl- 
vania. 

HAND,  JOHN  L.,  Nautical  Instruments,  Haddonfield,  New  Jersey. 

HANTHORN,  JOSEPH  R.,  Mechanical  Engineer,  4135  Girard  Avenue,  Philadelphia.  Penn- 
sylvania. 

HARDING,  WILLIAM  H.,    Cement    Manufacturer.    Mechanical    and    Electrical    Engineer, 
1722  Land  Title  Building,  Philadelphia,  Pennsylvania. 

HARRIS,  FRANKLIN  M.,  Brick  Mason,  Parkside  Apartments,  40th  Street  and  Girard  Avenue. 
Philaddphia,  Pennsylvania. 
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HARRI801I,  ALFRSD  C^  Retired  Sugar  Refiner.  660  Dresel  Building.  Philadelphia,  Pcoa- 
sylvania. 

HARRISON,  CHARLES  CUSTIS»  Retired.  400  Chestnut  Street.  Philadelphia.  Pemuylvaata. 

HARRISON,  GBORGB  L^  Retired,  1704  Locust  Street.  Philadelphia.  Pexmiylvania. 

HARRISON,  T.  KSARSLBT  M.,  Assistant  Engineer,  Franklin  Sxxgar  Refining  Compsny.  snd 
for  mail.  127  Township  Line.  Jenkintown.  Pennsylvania. 

HARRISON,  MITCHELL,  Financier.  Nokesville.  Virginia. 

HARRISON,  THOMAS  SKBLTON,  Retired  Chemical  Manufacturer,  isao  Locust  Street. 
Philadelphia.  Pennsylvania. 

HARRISON,  WILLIAM  W.,  Merchant.  1x9  North  xith  Street.  Philadelphia.  PennsyWanis. 

HART,  EDWARD,  Professor  of  Chemistry.  Lafayette  College.  Easton.  Pennsylvania. 

HARTLEY,  HENRY  J.,  Mechanical  Engineer,  1624  Oxford  Street.  Philadelphia.  Pennsylyania. 

HARTNESS,  JAMES,  President.  Tones  and  Lamson  Machine  Company,  and  for  nuul,  30 
Orchard  Street,  Springfield.  Vermont. 

HARTSHORNE,  JOSEPH,  Consulting  Metallurgical  Engineer.  524  High  Street.  Pottstown, 
Pennsylvania. 

HARTUNG,  ADOLPH,  Paper  Merchant.  506  Race  Street.  Philadelphia.  Pennsylvania. 

HARVEY,  RICHARD  P.,  Engineer,  Cupertino,  Santa  Clara  County,  California. 

HASCHKA,  FERD.  T.,  Watchmaker.  Tiffany  and  Company,  and  for  mail.  Z35  West  78th 
Street,  New  York  City,  New  York. 

HASSLACHER,  JACOB,  President.  Roessler  and  Hasslacher  Chemical  Company.  100  William 
Street.  New  York  City,  New  York. 

HASTINGS,  R.  C.  M.,  Inventor.  The  International  Telephone  Company.  Columbus  Savinp 
and  Trust  Building.  Columbus.  Ohio. 

HATTON,  T.  CHALKLBY,  Chief  Engineer,  Sewage  Commission.  City  Hall.  Milwaukee. 
Wisconsin. 

HAUPT,  LEWIS  M.,  Consulting  Engineer.  Cynwyd.  Pennsylvania. 

HAWKINS,  J.  DAWSON,  Metallurgist,  Colorado  Springs,  Colorado. 

HAYES,  S.  L.,  Chemist,  West  Point,  Georgia. 

HAYWARD,  NATHAN,  Engineer.  President.  American  Dredging  Company;  Consulting  En- 
gineer,  The  Bell  Telephone  Company  of  Pennsylvania,  308  Chestnut  Street.  PhUadd- 
phia,  Pennsylvania. 

HAZARD,  ROWLAND  G.,  Manufacturer.  Peace  Dale.  Rhode  Island. 

HAZEN,  ALLEN,  Consulting  Civil  Engineer.  42nd  Street  Building.  New  York  City.  New  York. 

HEILPRIN,  WILLIAM  A.,  Manufacturer,  X9th  and  Westmoreland  Streets.  Philadelphia, 
Pennsylvania. 

HEITMANN,  EDWARD,  Electrical  Engineer,  55  Glenbrook  Road.  Stamford.  Connecticut. 

HELME,  WH.LIAM  E.,  Manufacturer,  X339  Cherry  Street.  Philadelphia.  Pennsylvania. 

HENDERSON,  GEORGE  R.,  Consulting  Engineer.  13 21  Walnut  Street.  Philadelphia.  Penn- 
sylvania. 

HENRY,  W.  C.  A.,  Superintendent  of  Motive  Power,  Pennsylvania  Lines  West  of  Pittsburgh, 

Columbus,  Ohio. 

HEPBURN,  JOSEPH  SAMUEL,  Biological  Chemist,  U.  S.  Food  Research  Laboratory.  1833 
Chestnut  Street.  Philadelphia,  Pennsylvania. 

HERING,  CARL,  Consulting  Electrical  Engineer,  210  South  X3th  Street  Philadelphia.  Penn- 
sylvania. 

HERING,  RUDOLPH,  Consulting  Hydraulic  and  Sanitary  Engineer.  Broadway- Maiden  Lane 
Building.  170  Broadway,  New  York  City,  and  for  mail,  40  Lloyd  Road.  Montclair, 
New  Jersey. 

HERING,  WALTER  E.,  President.  The  Globe  Ticket  Company,  112  North  X2th  Street.  Phils- 
delphia.  Pennsylvania. 

HERR,  EDWIN  M.,  President.  Westinghouse  Electric  and  Manufacturing  Company,  and  for 
mail,  140  Hutchinson  Avenue.  Edgewood  Park,  Pennsylvania. 

HERRESHOFF,  NATHANAEL  GREENE,  Naval  Architect  and  Marine  Engineer.  Herreshcff 
Manufacturing  Company,  and  for  mail.  Bristol.  Rhode  Island. 

HERSAM,  ERNEST  A.,  Associate  Professor  of  Metallurgy.  University  of  California.  Berkeleji 
California. 

HERTY,  CHARLES  H.,  Chemist,  35  East  41st  Street,  New  York  City.  New  York. 

HESS,  HENRY,  Mechanical  Engineer.  928  Witherspoon  Building.  Philadelphia.  Pennsylvania 

HEULINGS,  W.  H.,  JR.,  Car  Builder.  The  J.  G.  Brill  Company.  62nd  Street  and  Woodland 
Avenue.  Philadelphia,  Pennsylvania. 

HBXAMER,  CHARLES  A.,  Civil  Engineer  and  Fire  Prevention  Expert.  Secretary  Philadel- 
phia Fire  Underwriters'  Association.  131  South  4th  Street.  Philadelphia.  Pennsylvanis. 

HBXAMER,  C.  J.,  Civil  Engineer,  419  Walnut  Street.  Philadelphia.  Pennsylvania. 

HILES,  ELMER  K.,  Mechanical  Engineer.  Secretary.  Engineers'  Society  of  Western  Penih 

sylvania,  568  Union  Arcade  Building,  Pittsburgh.  Pennsylvania. 

HILL,  JOHN  W.,  Consulting  Engineer.  406  First  National  Bank  Building.  Cincinnati.  Ohia 
HIMES,  CHARLES  F.,  Carlisle.  Pennsylvania. 


THE  FRANKLIN  INSTITUTE  in 

HQtBS,  CHARLBS  B.,  Manufacturing  Chemist,  ao6  South  a4th  Street.  Philadelphia,  Penn- 
sylvania. 

HITCHCOCK,  MIm  FANUT  R.  M.,  4038  Walnut  Street,  Philadelphia,  Pennsylvania. 

HITCHIIfS,  ALFRED  B.*  Research  Chemist,  in  care  of  Ansco  Company,  Research  Labora- 
tory, Btnghamton,  New  York. 

HITS,  B.  B.,f  Chemist.  West  Virginia  Agricultural  Experiment  Station,  Morgantown,  West 
Virginia. 

HOADLBT»  OBORGB  A.,  Retired,  Swarthmore,  Pennsylvania. 

HOFSTBTTBR,  GEORGE,  Blank  Book  Maker,  Lithographer,  247-53  South  American  Street, 
Philadelphia,  Pennsylvania. 

HOLCOMB,  J.  ROGERS,  Walnut  Hill.  New  Castle,  Delaware. 

HOLST,  L.  J.  R.,  Mechanical  Engineer,  5406  Baltimore  Avenue.  Philadelphia,  Pennsylvania. 

HONAMAN,  R.  KARL,  Electrical  Division,  U.  S.  Bureau  of  Standards,  and  for  mail,  2749 
Macomb  Street,  Washington,  D.  C. 

HOOKER,  SAMUEL  C,  Chemist  and  Sugar  Refiner,  82  Remsen  Street,  Brooklyn.  New  York. 

HOOPES,  PENROSE  R.,  Draftsman,    186  Hillside  Avenue,  Waterbury.  Connecticut. 

HORN,  DAVn>  WILBUR,  Chemist,  22  Old  Lancaster  Road,  Bryn  Mawr,  Pennsylvania. 

HORN,  FRANKLIN  S.,  Lunch  Room  Proprietor,  1225  Market  Streel.  Philadelphia,  Pennsyl- 
vania. 

HORNOR,  H.  A.,  Electrical  Engineer,  C-X02  Hamilton  Court,  Philadelphia,  Pennsylvania. 

HORNSBT,  JOHN  W.,  Consulting  Engineer,  Summitt.  New  Jersey. 

HORSTMANN,  WALTER,  President,  Wm.  H.  Horstmann  Company,  5th  and  Cherry  Streets, 
Philadelphia,  Pennsylvania. 

HORSTMANN,  WILLIAM  H.,  Retired,  Overbrook.  Pennsylvania. 

HOSI3NS,  WILLIAM,  Chemist,  Room  2009,  xxx  West  Monroe  Street.  Chicago.  Illinois. 

HOUSTON,  SAMUEL  FREDERIC,  Trustee,  509  Real  Estate  Trust  Building.  Philadelphia, 
Pennsylvania. 

HOWARD,  A.  C,  Gas  Engineer,  6x  Broadway,  New  York  City,  New  York. 

HOWE,  ARTHUR  W.,  Broker,  i8xx  Walnut  Street.  Philadelphia.  Pennsylvania. 

HOWE,  F.  P.,  Iron  Manufacturer,  P.  O.  Box  217,  Johnson  City,  Tennessee. 

HOWELL,  JOHN  W.,  Engineer,  Lamp  Works,  General  Electric  Company,  Harrison.  New 
Jersey. 

HOWSON,  CHARLES  HENRY,  Attomey-at-Law,   32  South    Broad   Street,   Philadelphia, 
Pennsylvania. 

HOWSON,  Miss  EMILY  B.,  Instructor  in  Physics,  Lake  Erie  College,  Painesville,  Ohio. 

HOWSON,  HENRY,  Patent  Solicitor  and  Engineer,  West  End  Trust  Building.  32  South 
Broad  Street,  Philadelphia,  Pennsylvania. 

HOWSON,  RICHARD,  40 x  Woodland  Avenue.  Wayne,  Delaware  County,  Pennsylvania. 

HUFF,  ERNEST  L.,  Electrical  Engineer,  Natrona.  Pennsylvania. 

HUHN,  GEORGE  A.,  Banker,  Land  Title  Building.  Philadelphia.  Pennsylvania. 

HULME,  THOMAS  W.,  Real  Estate  Agent,  Pennsylvania  Railroad  Company,  Broad  Street 
Station,  Philadelphia,  Pennsylvania. 

HUMPHREY,  RICHARD  L.,  Consulting  Engineer,  Harrison  Building,  Philadelphia.  Penn- 
sylvania. 

HUMPHREYS.  ALEXANDER  C,  Consulting  Engineer,  President,  Stevens  Institute  of  Tech- 
nology, Hoboken,  New  Jersey. 

HUMPHREYS,  C.  J.  R.,  Gas  and  Electric  Manager.  P.  O.  Box  385.  Lawrence,  Massachusetts. 

HUNT,  ROBERT  W.,  Consulting  Engineer,  2200  Insurance  Exchange  Bldg..  Chicago.  Illinois. 

HUSTON,  A.  F.,  President.  Lukens  Steel  Company,  Coatesville,  Pennsylvania. 

HUSTON,    CHARLES    L.,  Vice   President.   Lukens   Steel   Company.   Coatesville,   Pennsyl- 
vania. 

HUTCHINSON,  GARY  T.,  Consulting  Engineer,  33  West  39th  Street,  New  York   City,  New 
York. 

HUTCHINSON,  EDWARD  S.,  Civil  Engineer.  34  South  State  Street,  Newtown,  Pennsylvania. 

HUTCHINSON.  S.  PEMBERTON,  President,  Westmoreland  Coal  Company,  224  South  3rd 
Street,  Pniladalphia.  Pennsylvania. 

HttTTINGER,  W.  R.,  Mechanical  Engineer,  86  Bast  Greenwood  Avenue,  Lansdowne,  Penn- 
sylvania. 

HYDE,  EDWARD  P.,  Director.  Nela  Research  Laboratory,  Nela  Park,  Cleveland.  Ohio. 

IDE,  HERBERT  S.,  Manufacturer,  Troy.  New  York. 

INDABQL.  MAURITZ  C,  Mechanical  Engineer,  248  East  Johnson  Street,  Philadelphia,  Penn- 
sylvania. 

INSULL.    SAMUEL,  President,  Commonwealth  Edison  Company.  72  West  Adams  Street. 
Chicago.  Illinois. 

ISRAEL,  JOSEPH  D.,  District  Manager.  The  Philadelphia  Electric  Company,  xooo  Chestnut 
Street,  Philadelphia,  Pennsylvania. 
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ITTNBR,  MARTIN  HILL,  Chief  Chemist,  Colgate  and  Company.  Jersey  City,  New  Jersey. 

IVES,  FREDERIC  EUGENE,  Inventor.  X20i  Race  Street.  Philadelphia.  Pennsylvania. 

IVES,  HERBERT  B.,  Physicist.  3x01  Passyunk  Avenue.  Philadelphia.  Pennsylvania. 

JACKSON,  ARTHUR  C,  Manufacturer,  4530  Tacony  St..  Frankford.  Philadelphia,  Penn- 
sylvania. 

JACKSON,  JOHN  PRICE,'  Pennsylvania  Commissioner  of  Labor  and  Industry.  Harrisburg. 
Pennsylvania. 

JACOBUS,  D.  S.,  Advisory  Engineer,  The  Babcock  and  Wilcox  Company,  8s  Liberty  Street 
New  York  City,  New  York. 

JAMESON,  JOSEPH  MOORE,  Vice  President.  Girard  College.  Philadelphia.  Pennsylvanis. 

JANNEY,  JOSEPH  A.,  JR..  Chestnut  Hill.  Philadelphia.  Pennsylvania. 

JEANES,  ISAAC  W.,  8  Chestnut  Street.  Philadelphia.  Pennsylvania. 

JEFFERSON,  J.  P.,  Manufacturer.  Warren,  Pennsylvania. 

JEFFRIES,  ZAY,  Metallurgical  Engineer,  Mining  Engineering  Department,  Case  School  of 
Applied  Science,  Cleveland,  Ohio. 

JELLISONf  B.  T.,  Purchasing  Agent,  Chesapeake  and  Ohio  Railway  Company.  Richmond, 
Virgmia. 

JENKINS,  C.  FRANCIS,  Inventor.  5502-i6th  Street,  N.  W.,  Washington,  D.  C. 

JENKINS,  THEODORE  F.,  Attomey-at-Law,  xioo  Franklin  Bank  Building,  Philadelphia, 

Pennsylvania. 

JENNINGS,  W.  N.,  Business  Photographer,  X305  Arch  Street.  Philadelphia.  Pennsylvania. 

JOB,  ROBERT,   Vice  President,  Milton  Kersey  Company,  Limited,  84  St.  Antoine  Street. 
Montreal,  P.  Q.,  Canada. 

JOBBINS,  F.  HEDLET,  Manufacturing  Chemist,  Aurora,  Illinois. 

JOHANSEN,  ERNEST,  Chemist,  439  South  sxst  Street,  Philadelphia,  Pennsylvania. 

JOHNSON,  A.  L,f  Vice  President  and  General  Manager,  Corrugated  Bar  Company,  402  Mntusl 
Life  Building,  Buffalo.  New  York. 

JOHNSON,  JAMES  CURTIS.  Superintendent  of  Telegraph.  Pennsylvania  Railroad  Com- 
pany. Broad  Street  Station.  Philadelphia,  Pennsylvama. 

JOHNSON,  WALTER  H.,  First  Vice  President,  The  Philadelphia  Electric  Company,  xooo 
Chestnut  Street,  Philadelphia,  Pennsylvania. 

JONES,  JONATHAN,  Civil  Engineer,  530  City  Hall,  Philadelphia.  Pennsylvania. 

JONES,  JONATHAN  R.,  Iron  and  Steel  Manufacturer.  Morris  Building.  Philadelphia.  Penn- 
sylvania. 

JONES,  J.  LEVERING,  Attomey-at-Law,  705  Land  Title  Building  Philadelphia,  Penn- 
sylvania. 

JONES,  W.  CLYDE,  Attomey-at-Law,  X05  West  Monroe  Street,  Chicago,  Illinois. 

JUNKERSFELD,  P.,  Assistant  to  Vice  President,  Commonwealth  Edison  Company,  Edison 
Building.  Chicago,  Illinois. 

JUSTI,  HENRY  D.,  Manufacturer,  32nd  and  Spring  Garden  Streets,  Philadelphia.  Pennsyl- 
vania. 
JUSTI,  HENRY  M.,  32nd  and  Spring  Garden  Streets,  Philadelphia.  Pennsylvania. 

KALTENTHALER,  H.  J.,  Manufacturer  of  Steam  Specialties.  625  West  Upsal  Street.  German- 
town.  Philadelphia.  Pennsylvania. 

KARRER,  ENOCH,  Physicist.  Research  Department.  Physical  Laboratory.  The  United  Gas 
Improvement  Company,  3XOX  Passyuiik  Avenue,  Philadelphia,  Pennsylvania. 

KAUFMAN,  H.  M.,  General  Manager.  Mutual  Chemical   Company  of  America.   55  John 

Street,  New  York  City.  New  York. 
KEBLER,  LEONARD,  Avon  Road,  Bronxville,  New  York. 

KEEPER,  WILLIAM  B.,  Treasurer,  American  Rubber  Reclaiming  Company,  41a  Bast  Ritten- 
house  Street,  Philadelphia,  Pennsylvania. 

KEITH,  C.  P.,  in  care  of  W.  G.  Peters,  xx  Swan  Street.  Schenectady,  New  York. 

KELLER,  E.  E.,  Engineer  and  Manufacturer,  7X7  Mt.  Hope  Avenue.  Rochester,  New  York. 

KELLER,  HARRY  F.,  Educator  and  Chemist.  23x3  Green  Street,  Philadelphia.  Pennsylvania. 

KELLEY,  GEORGE  L.,  Library,  Mid  vale  Steel  Company,  Philadelphia. 

KELLY,  EDWIN  WALKER,  Manufacturer,  737  West  Van  Buren  Street,  Chicago,  Illinois. 

KELLY,  JOHN  FORREST,  Electrical  Engineer.  284  West  Housatonic  Street.  Pittsfield.  Mass- 
achusetts. 

KEMMERER,  M.  S.,  Coal  Merchant,  Mauch  Chunk.  Pennsylvania. 

KENDIG,  R.  B.,  Chief  Mechanical  Engineer,  New  York  Central  Railroad  Company,  and  for 

mail.  Hawthorn  Avenue,  Port  Chester,  New  York. 

KENNEDY.  JOHN  H.,  Salesman,  xsx  North  Lake  Street.  Pasadena.  California. 
KENNEDY.  J.  J.,  Consulting  Engineer,  52  Broadway,  New  York  City,  New  York. 

KENNEDY,  M.  C,  President,  Cumberland  Valley  Railroad  Company,  Chambersburg,  Penn- 
sylvania. 

KENNEDY,  M.  G.,  Electrical  Engineer,  The  United  Gas  Improvement  Company.  Broad  and 
Arch  Streets,  Philadelphia,  Pennsylvania. 
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KBlfNELLT,  A.  B.,  Professor  of  Electrical   Engineering,   Harvard   University,   Cambridge, 
Massachusetts. 

KENT,  A.  ATWATBRf  Manufacturer,  493?  Stenton  Avenue,  Germantown,  Philadelphia,  and 
for  mail,  Rosemont,  Pennsylvania. 

KENT,  S.  LEONARD,  JR.,  Hydro-Electrics.  Manayunk.  Philadelphia.  Pennsylvania. 

KERLIN,  W.  D.,  Secretary  and  Treasurer.  Camden  Forge  Company,  Camden.  New  Jersey. 

KERR,  WILLIAM  M.,  Manufacturer.  143 1  Chestnut  Street.  Philadelphia.  Pennsylvania. 

KBRSHNER,  JEFFERSON  B.,  Professor  of  Mathematics  and  Physics.  Franklin  and  Marshall 
College,  and  for  mail.  445  West  Chestnut  Street.  Lancaster.  Pennsylvania. 

KETCHAM,  O.  W.,  Manufacturer  of  Architectural  Terra  Cotta.  24  South  7th  Street.  Phila- 
delphia, Pennsylvania. 

KETTBRLINUS,  J.  L.,  Lithographer.  4th  and  Arch  Streets,  Philadelphia.  Pennsylvania. 
KILPATRICK,  J.  L.,  Aberdale  Road.  Bala.  Pennsylvania. 

KIMBER,  WILLIAM  M.  C,  Manufacturer  of  Electrical  Instruments,  4901  Stenton  Avenue, 
Germantown,  Philadelphia,  Pennsylvania. 

UNBALT,  JOHN  HENRY,  Consulting  Engineer,  503  Granite  Building.  St.  Louis,  Missouri. 

KINO,  CHARLES  W.  G.,  Mechanical  Engineer,  439  North  13th  Street,  Philadelphia,  Penn- 
sylvania. 

KINGSBURY,  E.  F.,  Physical  Laboratory.  The  United  Gas  Improvement  Company,  3x01 
Passyunk  Avenue,  Philadelphia.  Pennsylvania. 

KIPPBNBERG,  HENRY,  in  care  of  Merck  and  Company,  Rahway,  New  Jersey. 

KIRK,  C.  J.(  President,  United  States  Sherardizing  Company,  New  Castle.  Pennsylvania. 

KLEMM,  J.  GEORGE,  JR.,  Heating  and  Ventilating  Engineer,  420  Commercial  Trust  Build- 
iag,  Philadelphia.  Pennsylvania. 

KLINE,  C.  MAHLON,  Wholesale  Druggist.  429  Arch  Street.  Philadelphia.  Pennsylvania. 

KLIPSTEIN,  A.,  Merchant.  644  Greenwich  Street.  New  York  City.  New  York. 

KLUMPP,  JOHN  BARTLEMAN,  Inspecting  Enp:ineer,  The  United  Gas  Improvement  Com- 
pany. Broad  and  Arch  Streets,  Philadelphia,  Pennsylvania. 

KNAPP,  I.  N.,  Engineer,  The  United  Gas  Improvement  Company,  Broad  and  Arch  Streets, 
Philadelphia,  Pennsylvania. 

KNEASS,  STRICKLAND  L.,  Mechanical  Engineer,  1600  Hamilton  Street.  Philadelphia, 
Pennsylvania. 

KNODLER,  ELMER  L.,  General  Superintendent,  The  Welsbach  Company,  Gloucester,  New 
Jersey. 

KNOWLES,  MORRIS,  Director,  Department  of  Sanitary  Engineering.  University  of  Pitts- 
burgh, and  for  mail,  1200  B.  P.  Jones  Law  Building,  4th  Avenue  and  Ross  Street, 
Pittsburgh,  Pennsylvania. 

KOCH,  GEORGE  B.,  General  Foreman,  South  Altoona  Foundries,  Pennsylvania  Railroad 
Company,  Altoona,  Pennsylvania. 

KOCH,  JULIUS  A.,  Professor  of  Chemistry  and  Dean  of  School  of  Pharmacy.  University  of 
Pittsburgh.  Blufl  and  Pride  Streets.  Pittsburgh,  Pennsylvania. 

KOHLER,  JOHN  J.,  Manager.  4x21  North  6th  Street.  Philadelphia.  Pennsylvania. 

KOHN,  JOSEPH,  Superintendent,  International  Tooth  Company,  and  for  mail,  2204  Nat- 
rona Street,  Philadelphia,  Pennsylvania. 

KOHN,  SIMON  I.,  Merchant,  720  Market  Street.  Philadelphia,  Pennsylvania. 

KOLB,  HENRY  M.,  Representing  Manufacturers'  Specialties  Machinery,  1400  Widener  Building, 
Philadelphia,  Pennsylvania. 

KOTHNY,  G.  L..  Consulting  Engineer.  C.  H.  Wheeler  Manufacturing  Company.  i8th  Street 
and  Lehigh  Avenue.  Philadelphia.  Pennsylvania. 

KREBS,  A.  S.,  Mechanical  Engineer,  Krebs  Pigment  and  Chemical  Company,  Newport,  Dela- 
ware. 

KREBS,  HENRY  J.,  President,  Krebs  Pigment  and  Chemical  Company.  Newport,  Delaware. 

KRISCHKER,  MRS.  R.  H.,  5x02  Hazel  Avenue.  Philadelphia.  Pennsylvania. 

KRUTTSCHNITT,  J.,  Civil  Engineer,  Southern  Pacific  Company,  165  Broadway,  New  York 

City,  New  York. 

KUBHN,  PAUL  M.,  Assistant  En^neer,  The  Bartlett  Hay  ward  Company,  and  for  mail,  811 
West  Saratoga  Street,  Baltimore,  Maryland. 

KUHN,  C.  HARTMANf  202  Franklin  Bank  Building,  Philadelphia.  Pennsylvania. 

KUTTROFF,  EDWIN,  in  care  of  Verona  Chemical  Company,  North  Newark.  New  Jersey. 

LADD,  JAMES  B.,  Mechanical  Engineer.  loii  Chestnut  Street.  Philadelphia.  Pennsylvania. 

LANDRETH,  C.  P.,  Manufacturer,  Electrolytic  Purification  Company,  15th  Street  and  Le- 
high Avenue,  Philadelphia,  Pennsylvania. 

LANE,  DAVID  H.,  Retired.  408  Land  Title  Building,  Philadelphia.  Pennsylvania. 

LANZA,  6AETAN0,  En^^neer,  Special  Consultant,  The  Baldwin  Locomotive  Works,  and  for 
mail.  The  Montevista,  63rd  and  Oxford  Streets,  Philadelphia,  Pennsylvania. 
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LAUER,  CONRAD,  General  Manager,  Day  and  Zimmerman,  EngineerB,  and  for  mail.  49i8 
Greene  Street,  Philadelphia,  Pennsylvania. 

LA  VINO,  B.  J.,  Merchant.  47  x  Bullitt  Building.  Philadelphia.  Pennsylvania. 

LA  WALL,  CHARLES  H.,  Analytical  Chemist.  39  South  loth  Street.  Philadelphia.  Pennsyl- 
vania. 

LA  WES,  T.  A.,  Mechanical  Engineer,  N.  Y.  C.  &  St.  L.  Railroad  Company.  Clevelard,  Ohio. 

LAWLER,  G.  S.,  Electrical  Engineer,  Associated  Mutual  Fire  Insurance  Companies,  31  Milk 
Street,  Boston,  Massachusetts. 

LB  BOUTILLIBR,  HENRY  W.,  Chemist.  Wayne.  Pennsylvania. 

LE  BOUTILUER,  ROBERT,  Wayne,  Pennsylvania. 

LEDOUX,  J.  W.,  Chief  Engineer.  American  Pipe  and  Construction  Company.   1x2   North 
Broad  Street,  Philadelphia.  Pennsylvania. 

LEE,  ELISHA,  General  Manager,  Pennsylvania  Railroad  Company,  Broad  Street  Station, 
Philadelphia,  Pennsylvania. 

LEE,  WALTER  T.,  Accountant,  308  Rex  Avenue,  Chestnut  Hill.  Philadelphia,  Pennsylvania. 

LEEDS,  MORRIS  E.,  Manufacturer  of  Electrical  Measuring  Instruments,  490T  Stenton  Ave- 
nue, Germantown,  Philadelphia,  Pennsylvania. 

LBPFMANN,  HENRY,  Chemist,  1839  North  17th  Street,  Philadelphia,  Pennsylvania. 

LE  MAISTRE,  P.  J.,  Chemical  Engineer,  Ridley  Park.  Pennsylvania. 

LEMOINE,  L.  R.,  President,  United  States  Cast  Iron  Pipe  and  Foundry  Company,   1421 
Chestnut  Street,  Philadelphia.  Pennsylvania. 

LENHBR,  VICTOR,  Professor  of  Chemistry,  University  of  Wisconsin,  and  for  mail,  158  Siud- 

mitt  Avenue,  Madison,  Wisconsin. 
LENKER,  WILL  G.,  Civil  Engineer,  405  Chestnut  Street.  Sunbury.  Pennsylvania. 

LESLEY,  ROBERT  W.,   Manufacturer,  612   Pennsylvania  Building,  Philadelphia,  Pennsyl- 
vania. 

LEVY,  LIONEL  FARADAY,  Chemical  Engineer,  Manager.  Repro  Art  Machinery  Company, 
and  for  mail.  1424  North  15th  Street.  Philadelphia,  Pennsylvania. 

LEVY,  LOUIS  E.,  Photo-Chemist,  President,  Graphic  Arts  Company,  1429  North  2  ist  Street, 
and  for  mail,  1424  North  15th  Street,  Philadelphia,  Pennsylvania. 

LEVY,  MAX,  Screens  for  Photo-Engravers,  220  West  Roberts  Avenue,  Germantown,  Phila- 
delphia, Pennsylvania. 

LEWIS,  A.  NELSON,  Attomey-at-Law,  181 1  Walnut  Street,  Philadelphia,  Pennsylvania. 

LEWIS,  DANIEL  C,  Agent,  The  Millville  Manufacturing  Company.  Millville,  New  Jersey. 

LEWIS,  HOWARD  W.,  Banker.  1928  Spruce  Street.  Philadelphia,  Pennsylvania. 

LEWIS,  JOHN  F.,  Attomey-at-Law,  108  South  4th  Street,  Philadelphia,  Pennsylvania. 

LEWIS,  NATHAN  E.,  Mechanical  Engineer.  8s  Liberty  Street,  New  York  City.  New  York. 

LEWIS,  PAUL  A.,  Physician,  Director  of  Laboratory.  The  Henry  Phipps  Institute.  7th  and 
Lombard  Streets,  Philadelphia.  Pennsylvania. 

LEWIS,  ROBERT  B.,  Mechanical  Engineer.  Tinius  Olsen  Testing  Machine  Company,  and 
for  mail,  461 1  Wayne  Avenue,  Philadelphia,  Pennsylvania. 

LEWIS,  WILFRED,  Mechanical  Engineer,  President,  The  Tabor  Manufacturing  Company. 
1 8th  and  Hamilton  Streets.  Philadelphia.  Pennsylvania. 

LICSn'ENBERG,  CHESTER,  Electrical  Engineer,  140  Glenwood  Boulevard.  Schenectady. 
New  York. 

LIEB,  JOHN  W.,  Vice  President.  The  New  York  Edison  Company,  15th  Street  and  Irving 
Place,  New  York  City,  New  York. 

LIBBER.  HUGO,  Chemist.  President,  H.  Lieber  and  Company,  120  Broadway.  New  York 
City.  New  York. 

LIGHTFOOT,  THOMAS  M.,  Retired  Educator,  Chesham.  New  Hampshire. 

LIHME,  I.  P.,  Chemical  Engineer.  The  Grasselli  Chemical  Company,  Cleveland,  Ohio. 

LILLIE.  LEWIS,  3rd  Vice  President.  The  United  Gas  Improvement  Company,  Broad  and 
Arch  Streets.  Philadelphia,  Pennsylvania. 

LILLIE,  S.  MORRIS,  President,  The  Sugar  Apparatus  Manufacturing  Company.  Wilming- 
ton, Delaware,  and  for  mail,  4804  Springneld  Avenue,  Philadelphia,  Pennsylvania. 

LINCOLN,  P.  M.,  Electrical  Engineer,  Railway  and  Lighting  Department,  Westinghoose 
Electric  and  Manufacturing  Company,  East  Pittsburgh,  Pennsylvania. 

LINDENTHAL,  GUSTAV,  Consulting  Engineer,  68  William  Street.  New  York  City.  New  York. 

LINDNER,  JOHN,  President,  Lindner  Shoe  Company,  and  for  mail.  Forest  Hills,  Carlisle, 
Pennsylvania. 

LINDSTROM,  CHARLES  A.,  Assistant  to  President,  Pressed  Steel  Car  Company.  Room  1909. 
Farmers  Bank  Building,  Pittsburgh,  Pennsylvania. 

LIPPINCOTT,  J.  BERTRAM,  Publisher.  227  South  6th  Street,  Philadelphia,  Pennsylvania. 

LIPPINCOTT,  JOSEPH  WHARTON,  Publisher,  227  South  6th  Street.  Philadelphia.  Penn- 
sylvania. 

LIPPINCOTT,  ROBERT  C,  Wholesale  Lumber  Dealer,  537  I^and  Title  Building.  Philadelphia. 
Pennsylvania. 
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UTTLB.  ARTHUR  D.,  President.  Arthur  D.  Little.  Incorporated.  93  Broad  Street,  Boston, 
Massachusetts. 

LTTTLBTON,  WHUAM  RICHARD,  4843  Walnut  Street.  Philadelphia,  Pennsylvania. 

LIVBRSIDGB,  HORACE  P.,  Philadelphia  Electric  Company.  1000  Chestnut  Street.  Philadel- 
I>hia.  Pennsylvania. 

UVnffGSTON,  HERMAN  Hydro-Carbon  Engineer,  ^tna  Chemical  Company,  P.  O.  Box 
543.  Carnegie,  Pennsylvania. 

LLBWBLLTir,  W.  H.,  Druggist,  15x8  Chestnut  Street.  Philadelphia.  Pennsylvania. 

LLOTD,  B.  W.,  General  Contract  Agent.  Commonwealth  Edison  Company.  Edison  Building. 
Chicago,  Illinois. 

LLOTD.  HERBERT,  President.  Electric  Storage  Battery  Company,  Philadelphia.  Pennsylvania. 

LLOTD,  JOHlf  URI,  Manufacturing  Pharmacist  and  Chemist,  in  care  of  The  Lloyd  Library, 
309  West  Court  Street,  Cindimati.  Ohio. 

LLOTD,     MORTON  G.,  Associate  Electrical  Engineer,  Bureau  of  Standards,  Washington, 
D.  C. 

LOBBBN,  PBDER,  Mechanical  Engineer.  Skobdo.  Pr.  KraaksUd.  Norway. 

LODGE,  ROLLA  M.,  Engineer  and  Electrician.  X149  Venango  Street,  Philadelphia,  Pennsyl- 
vania. 

LONBRGAN,  J.  E.,  Brass  Manufacturer.  211  Race  Street,  Philadelphia.  Pennsylvania. 

LONGSTRETH,  CHARLES,  Lieutenant  Commander.  U.  S.  N.  R.  P..  and  President.  United 
States  Metallic  Packing  Company.  429  North  13th  Street.  Philadelphia.  Pennsylvania. 

LONGSTRBTH,  EDWARD  T.,  Manufacturer,  6805  North  ixth  Street.  Oak  Lane,  Philadel- 
phia. Pennsylvania. 

LOSS,  HBNRIK  VON  Z.,  Consulting  Engineer,  xoox  North  American  Building.  Philadelphia. 
Pennsylvania. 

LOVE,  E.  G.,  Chemist.  130  East  15th  Street,  New  York  City,  New  York. 

LOVSJOT,  J.  R.,  Vice  President.  General  Electric  Company,  Schenectady.  New  York. 

LOVBBIN,  LUTHER  D..  Chief  Engineer.  New  York  ShipbuilcUng  Company.  Camden.  New 
Jersey,  and  for  mail.  Overbrook.  Philadelphia,  Pennsylvania. 

LOWE,  ARTHUR  W.,  Public  School  Teacher.  1238  Harrison  Street.  Prankford.  Philadelphia, 
Pennsylvania. 

LOTD,  MISS  SARAH  A.  C,  X2o6  Pilbert  Street,  Philadelphia.  Pennsylvania. 

LUCAS,  A.  F.,  Mining  Engineer.  2300  Wyoming  Avenue.  Washington.  D.  C. 

LUCKE,  CHARLES  EDWARD,  Professor  of  Mechanical  Engineering.  Columbia  University. 
New  York  Qty.  New  York. 

LUM,  D.  W.,  Special  Engineer,  Valuation  Department,  Southern  Railway  Company,  P.  O. 
Box  x8o8,  Washington,  D.  C. 

LUFTON,  EDWARD,  Manufacturer  of  Sheet  Metal.  Allegheny  Avenue  and  Tulip  Street, 
Philadelphia,  Pennsylvania. 

LUTTIBS,  OTTO,  546  Fifth  Avenue,  New  York  City,  New  York. 

LYMAN,  BENJAMIN  SMITH,  Mining  Engineer,  269  South  4th  Street,  Philadelphia,  Penn- 
sylvania. 

LYMAN,  JAMBS,  Consulting  Engineer,  Member  of  Firm.  Sargent  ft  Lundy,  14 12  Edison 
Building.  Chicago,  Illinois. 

LTNCH,  JOHN  COOPBR,  General  Superintendent  of  Traffic,  The  Bell  Telephone  Company 
of  Pennsylvania,  163 1  Arch  Street.  Philadelphia,  Pennsylvania, 

LYONS,  FRANK  D.,  6769  Ridge  Avenue,  Roxborough.  Philadelphia,  Pennsylvania. 

McALUSTBR,  JOHN  F.,  Gibbsboro.  New  Jersey. 

McBRIDB,  THOMAS  C,  Sales  Manager.  Worthington  Pump  and  Machinery  Corporation, 
1516  North  American  Building.  Philadelphia.  Pennsylvania. 

McCaffrey,  BDWARD  v..  Pile  Manufacturer,  sth  and  Berks  Streets.  Philadelphia.  Penn- 
sylvania. 

McCaffrey,  HUGH,  Manufacturer.  17x1  North  4th  Street.  Philadelphia.  Pennsylvania. 
McCAHAN,  W.  J.,  Sugar  Refiner.  Front  and  Chestnut  Streets,  Philadelphia.  Pennsylvania. 

McCALL,  JOSEPH  B.,  President,  The  Philadelphia  Electric  Company,  xooo  Chestnut  Street. 
Philadelphia.  Pennsylvania. 

McCALL,  RICHARD,  in  care  of  E.  J.  Sellers.  1830  Pine  Street,  Philadelphia,  Pennsylvania. 

McCHESNEYj  JOHN  M.,  General  Manager,  Keystone  Leather  Chemicals  Company,  and 
for  mail,  X50  West  Central  Avenue.  Moorestown,  New  Jersey. 

McCONNELL,  FRANKLIN  P.,  100  South  4th  Street,  Darby,  Pennsylvania. 

McCONNELL,  JACOB  Y.,  Mechanical  Engineer,  zoo  South  4th  Street.  Darby.  Pennsylvania. 

McCORMACK,  H.,  Professor  of  Chemical  Engineering.  Armour  Institute  of  Technology, 
Chicago.  Illinois. 

McCOY,  JOHN  F.,  Mechanical  Engineer. 

McDONALD,  HUNTER,  Chief  Engineer,  N.  C.  &  St.  L.  Railway  Company,  XX2  Tenth  Avenue, 
North,  Nashville,  Tennessee. 
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LAUERf  CONRAD,  General  Manager,  Day  and  Zimmerman,  Engineers,  and  for  mail,  4918 
Greene  Street,  Philadelphia,  Pennsylvania. 

LA  VINO,  B.  J.f  Merchant.  47  x  Bullitt  Building.  Philadelphia.  Pennsylvania. 

LA  WALL,  CHARLES  H.,  Analytical  Chemist.  39  South  loth  Street,  Philadelphia.  Pennsyl- 
vania. 

LA  WES,  T.  A.,  Mechanical  Engineer,  N.  Y.  C.  &  St.  L.  Railroad  Company,  Cleveland,  Ohio. 

LAWLER,  G.  S.,  Electrical  Engineer.  Associated  Mutual  Fire  Insurance  Companies,  31  Milk 
Street,  Boston,  Massachusetts. 

LE  BOUTILLIER,  HENRT  W.,  Chemist.  Wayne,  Pennsylvania. 

LE  BOUTILLIER,  ROBERT,  Wayne.  Pennsylvania. 

LEDOUX,  J.  W.,  Chief  Engineer.  American  Pipe  and  Construction  Company,   112  North 
Broad  Street,  Philadelphia.  Pennsylvania. 

LEE,  ELISHA,  General  Manager,  Pennsylvania  Railroad  Company,  Broad  Street  Station, 
Philadelphia,  Pennsylvania. 

LEE,  WALTER  T.,  Accountant,  308  Rex  Avenue,  Chestnut  Hill,  Philadelphia.  Pennsylvania. 

LEEDS,  MORRIS  E.,  Manufacturer  of  Electrical  Mea.suring  Instruments,  4901  StentonAve* 
nue,  Germantown,  Philadelphia,  Pennsylvania. 

LEFFMANN,  HENRT,  Chemist,  1839  North  17th  Street,  Philadelphia,  Pennsylvania. 

LE  MAISTRE,  F.  J.,  Chemical  Engineer,  Ridley  Park,  Pennsylvania. 

LEMOINE,  L.  R.,  President,  United  States  Cast  Iron  Pipe  and  Foundry  Company,  1421 
Chestnut  Street,  Philadelphia,  Pennsylvania. 

LENHER,  VICTOR,  Professor  of  Chemistry,  University  of  Wisconsin,  and  for  mail.  158  Sum- 
mitt  Avenue,  Madison,  Wisconsin. 

LENKER,  WILL  G.,  Civil  Engineer,  405  Chestnut  Street,  Sunbury,  Pennsylvania. 

LESLEY,  ROBERT  W.,   Manufacturer,  61  a   Pennsylvania  Building,  Philadelphia,  Pennsyl- 
vania. 

LEVY,  LIONEL  FARADAY,  Chemical  Engineer,  Manager,  Repro  Art  Machinery  Company, 
and  for  mail,  1424  North  15th  Street,  Philadelphia,  Pennsylvania. 

LEVY,  LOUIS  E.,  Photo-Chemist,  President,  Graphic  Arts  Company,  1429  North  a  ist  Street, 
and  for  mail,  1424  North  xsth  Street,  Philadelphia,  Pennsylvania. 

LEVY,  MAX,  Screens  for  Photo-Engravers,  aao  West  Roberts  Avenue,  Germantown.  Phila- 
delphia, Pennsylvania. 

LEWIS,  A.  NELSON,  Attomey-at-Law,  181 1  Walnut  Street,  Philadelphia,  Pennsylvania. 

LEWIS,  DANIEL  C,  Agent,  The  Millville  Manufacturing  Company,  Millville.  New  Jersey. 

LEWIS,  HOWARD  W.,  Banker,  X938  Spruce  Street.  Philadelphia,  Pennsylvania. 

LEWIS,  JOHN  F.,  Attomey-at-Law,  108  South  4th  Street,  Philadelphia,  Pennsylvania. 

LEWIS,  NATHAN  E.,  Mechanical  Engineer,  85  Liberty  Street.  New  York  City,  New  York. 

LEWIS^  PAUL  A.,  Physician,  Director  of  Laboratory.  The  Henry  Phipps  Institute,  7th  and 
Lombard  Streets,  Philadelphia,  Pennsylvania. 

LEWIS,  ROBERT  B.,  Mechanical  Engineer,  Tinius  Olsen  Testing  Machine  Company,  and 
for  mail,  461  x  Wayne  Avenue,  Philadelphia,  Pennsylvania. 

LEWIS,  WILFRED,  Mechanical  Engineer,  President,  The  Tabor  Manufacturing  Company. 
1 8th  and  Hamilton  Streets,  Philadelphia,  Pennsylvania. 

LICHTENBERG,  CHESTER,  Electrical  Engineer,   140  Glenwood  Boulevard,  Schenectady. 
New  York. 

LIEB,  JOHN  W.,  Vice  President,  The  New  York  Edison  Company,  xsth  Street  and  Irving 
Place,  New  York  City,  New  York. 

LIEBER,  HUGO,  Chemist,  President,  H.  Lieber  and  Company,   xao  Broadway.  New  York 
City.  New  York. 

LIGHTFOOT,  THOMAS  M.,  Retired  Educator.  Chesham,  New  Hampshire. 

LIHME,  I.  P.,  Chemical  Engineer.  The  Orasselli  Chemical  Company,  Cleveland.  Ohio. 

LILLIE,  LEWIS,  3rd  Vice  President,  The  United  Gas  Improvement  Company.  Broad  and 
Arch  Streets,  Philadelphia,  Pennsylvania. 

LILLIE,  S.  MORRIS,  President,  The  Sugar  Apparatus  Manufacturing  Company.  Wilming- 
ton, Delaware,  and  for  mail,  4804  Springneid  Avenue,  Philadelphia,  Pennsylvania. 

LINCOLN,  P.  M.,  Electrical   Engineer,  Railway  and  Lighting  Department.   Westinghonse 
Electric  and  Manufacturing  Company.  East  Pittsburgh,  Pennsylvania. 

LINDENTHAL,  GUSTAV,  Consulting  Engineer.  68  WUliam  Street,  New  York  City.  New  York. 

LINDNER,  JOHN,  President,  Lindner  Shoe  Company,  and  for  mail.  Forest  Hills.  Carlisle, 
Pennsylvania. 

LINDSTROM,  CHARLES  A.,  Assistant  to  President,  Pressed  Steel  Car  Company,  Room  1909. 
Farmers  Bank  Building.  Pittsburgh,  Pennsylvania. 

LIPPINCOTT,  J.  BERTRAM,  Publisher,  aa?  South  6th  Street,  Philadelphia.  Pennsylvania. 

LIPPINCOTT,  JOSEPH  WHARTON,  Publisher,  aa?  South  6th  Street,  Philadelphia.  Penn- 
sylvania. 

LIPPINCOTT,  ROBERT  C,  Wholesale  Lumber  Dealer,  537  Land  Title  Building,  Philadelphia. 
Pennsylvania. 
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LITTLB,  ARTHUR  D.,  President.  Arthur  D.  Little,  Incorporated.  93  Broad  Street.  Boston. 
Massachusetts. 

LITTLBTON,  WILLIAM  RICHARD,  4843  Walnut  Street,  Philadelphia,  Pennsylvania. 

LTVBRSIDGB,  HORACE  P.,  Philadelphia  Electric  Company,  1000  Chestnut  Street.  Philadel- 
phia, Pennsylvania. 

LIVINGSTON,  HERMAN  Hydro-Carbon  Engineer,  i£tna  Chemical  Company,  P.  O.  Box 
543,  Carnegie,  Pennsylvania. 

LLEWELLYN,  W.  H.,  Druggist.  zsx8  Chestnut  Street.  Philadelphia.  Pennsylvania. 

LLOTD,  B.  W.,  General  Contract  Agent.  Commonwealth  Edison  Company,  Edison  Building, 
Chicago,  Illinois. 

LLOTD,  HERBERT,  President.  Electric  Storage  Battery  Company,  Philadelphia.  Pennsylvania. 

LLOTD,  JOHN  URI,  Manufacturing  Pharmacist  and  Chemist,  in  care  of  The  Lloyd  Library, 
309  West  Court  Street,  Cincinnati,  Ohio. 

LLOYD,     MORTON  G.,  Associate  Electrical  Engineer,  Bureau  of  Standards,  Washington, 
D.  C. 

LOBBEN,  PEDBR,  Mechanical  Engineer.  Skobdo.  Pr.  Kraakstad.  Norway. 

LODGE,  ROLLA  M.,  Engineer  and  Electrician,  Z149  Venango  Street.  Philadelphia,  Pennsyl- 
vania. 

LONBRGAN,  J.  B.,  Brass  Manufacturer.  211  Race  Street.  Philadelphia.  Pennsylvania. 

LON6STRBTH,  CHARLES,  Lieutenant  Commander,  U.  S.  N.  R.  P.,  and  President.  United 
States  Metallic  Packing  Company,  439  North  13th  Street,  Philadelphia,  Pennsylvania. 

LONGSTRBTH,  EDWARD  T.,  Manufacturer,  6805  North  nth  Street.  Oak  Lane.  Philadel- 
phia. Pennsylvania. 

LOSS,  HENRIK  VON  Z.,  Consulting  Engineer,  zooz  North  American  Building,  Philadelphia. 
Pennsylvania. 

LOVE,  B.  G.,  Chemist,  130  East  isth  Street,  New  York  City.  New  York. 

LOVBJOY,  J.  R.,  Vice  President.  General  Electric  Company.  Schenectady.  New  York. 

LOVEKIN,  LUTHER  D.,  Chief  Engineer.  New  York  Shipbuilding  Company.  Camden.  New 
Jersey,  and  for  mail,  Overbrook.  Philadelphia.  Pennsylvania. 

LOWE,  ARTHUR  ,W.,  Public  School  Teacher,  1238  Harrison  Street,  Frankford,  Philadelphia, 
Pennsylvania. 

LOYD,  MISS  SARAH  A.  C,  iao6  Filbert  Street.  Philadelphia.  Pennsylvania. 

LUCAS,  A.  F.,  Mining  Engineer.  2300  Wyoming  Avenue.  Washington.  D.  C. 

LUCKB.  CHARLES  EDWARD,  Professor  of  Mechanical  Engineering.  Columbia  University. 
New  York  City.  New  York. 

LUM,  D.  W.,  Special  Engineer.  Valuation  Department,  Southern  Railway  Company,  P.  O. 
Box  1808,  Washington,  D.  C. 

LUPTON,  EDWARD,  Manufacturer  of  Sheet  Metal.  Allegheny  Avenue  and  Tulip  Street. 
Philadelphia.  Pennsylvania. 

LUYTIBS,  OTTO,  546  Fifth  Avenue.  New  York  City.  New  York. 

LYMAN,  BENJAMIN  SMITH,  Mining  Engineer.  269  South  4th  Street,  Philadelphia,  Penn- 
sylvania. 

LYMAN,  JAMES,  Consulting  Engineer.  Member  of  Firm,  Sargent  &  Lundy,  14x2  Edison 
Building.  Chicago,  Illinois. 

LYNCH.  JOHN  COOPER,  General  Superintendent  of  Traffic,  The  Bell  Telephone  Company 
of  Pennsylvania.  163 1  Arch  Street.  Philaddphia,  Pennsylvania. 

LYONS,  FRANK  D.,  6769  Ridge  Avenue.  Roxborough,  Philadelphia.  Pennsylvania. 

McAllister,  JOHN  F.,  Oibbsboro.  New  Jersey. 

McBRIDB,  THOMAS  C,  Sales  Manager,  Worthington  Pump  and  Machinery  Corporation, 
15 16  North  American  Building,  Philadelphia,  Pennsylvania. 

McCaffrey,  EDWARD  v..  File  Manufacturer,  5th  and  Berks  Streets.  Philadelphia.  Penn- 
sylvania. 

McCaffrey,  HUGH,  Manufacturer,  171  z  North  4th  Street,  Philadelphia.  Pennsylvania. 
McCAHAN,  W.  J.,  Sugar  Refiner,  Front  and  Chestnut  Streets,  Philadelphia.  Pennsylvania. 

McCALL,  JOSEPH  B.,  President.  The  Philadelphia  Electric  Company.  1000  Chestnut  Street. 
Philadelphia,  Pennsylvania. 

McCALL,  RICHARD,  in  care  of  E.  J.  Sellers.  1830  Pine  Street,  Philadelphia,  Pennsylvania. 

McCHESNEY.,  JOHN  M.,  General  Manager,  Keystone  Leather  Chemicals  Company,  and 
for  mail,  150  West  Central  Avenue,  Moorestown.  New  Jersey. 

McCONNELL,  FRANKLIN  P.,  zoo  South  4th  Street.  Darby.  Pennsylvania. 

McCONNELL,  JACOB  Y.,  Mechanical  Engineer.  100  South  4th  Street,  Darby,  Pennsylvania. 

McCORMACK,  H.,  Professor  of  Chemical  Engineering,  Armour  Institute  of  Technology. 
Chicago.  Illinois. 

McCOY,  JOHN  F.,  Mechanical  Engineer. 

McDonald,  hunter,  chief  Engineer,  N.  C.  St  St.  L.  Railway  Company,  112  Tenth  Avenue. 
North,  Nashville,  Tennessee. 


ii6  YEAR  BOOK  OF 

McFADDBN,  OBOROB  H.,  Merchant,  z8th  and  Spruce  Streets,  Philadelphia,  PennsylvaaU. 

MeOOWAN.  J.,  JR.,  Chief  Chemist,  Joseph  Campbell  Company,  and  for  mail.  P.  O.  Box  a87» 
Camden,  New  Jersey. 

McGBOROB.  PBRCY,  Prstorian  Building,  Dallas,  Texas. 

McGURTY,  WILLIAM  J.»  Chemist,  The  Bartlett  Hayward  Company,  and  for  mail,  3309 
Bateman  Avenue,  Baltimore,  Maryland. 

MelLVAIN ,  J.  GIBSON,  Lumber  Merchant,  East  Downingtown.  Pennsylvania. 

McILVAINB,  A.  ROBINSON,   Drug  Importer   and    Manufacturer,    xsoo   Hamilton  Street, 
Philadelphia,  Pennsylvania. 

McILVAINE,  C.  L.,  Master  Mechanic,  zpas  North  and  Street,  Harrisburg,  Pennsylvania. 

MeKAIG,  W.  WALLACB,  Mechanical  Engineer.  Cumberland.  Maryland. 

McKBE,  GEORGE  M.,  Manufacturer,  Donnacona,  P.  0-*  Canada. 

McKEE,  LLEWELLYN  T.,  Coal  Shipper.  318  East  Market  Street.  Bethlehem.  Pennsylvania. 

McLANAHAN,  J.  KING,  President,  McLanahan  Stone  and  Machine  Comx>any,  Hollidaysbuig, 
Pennsylvania. 

McLBAN,  WILLIAM  L.,  Publisher,  The  Evening  Bulletin,  307  Bulletin  Building.  Philadel- 
phia. Pennsylvania. 

McMBEKIN,  CHARLES  W..  Superintendent  of  Surface.  Goldfield  Consolidated  Mines  Com- 
pany, Goldfield,  Nevada,  and  for  mail.  1270  Pine  Street,  San  Fnmcisco.  California. 

McMILLIN,  EMERSON,  Banker,  Farmer,  Engineer,  "Darlington  Farms,"  Mahwah.  New 
Jersey. 

McNICHOL,  JAMES  P.,  Contractor,  705  Lincoln  Building,  Philadelphia.  Pennsylvania. 

McVET,  JOHN  JOSEPH,  Publisher  and  Bookseller.  1339  Arch  Street,  Philadelphia.  Penn- 
sylvania. 

MacBAIN,  D.  R.,  Superintendent  of  Motive  Power,  New  York  Central  Railroad  Company. 
Cleveland,  Ohio. 

Mac  BETH,  NORMAN,  Illuminating  Engineer,  465-8th  Avenue.  New  York  City,  New  York. 

MACGREGOR,  FRANK,  S.,  Development  Department.  E.  I.  du  Pont  de  Nemours  and  Com- 
pany, 453  du  Pont  Building,  Wilmington,  Delaware. 

MACKENZIE,  K.  G.,  Consulting  Chemist,  The  Texas  Company,  17  Battery  Place,  New  York 
City,  New  York. 

MACLEAN,  GEORGE,  President,  Ives  Inventions.  Candler  Building,  New  York  City.  New 
York. 

MACLEAN,  MALCOLM  R.,  Lieutenant,  O.  R.  C. 

MACVEAGH,  WAYNE,  Bryn  Mawr.  Pennsylvania. 

MADEIRA,  PERCY  C,  Coal  Operator,  North  American  Building.  Philadelphia.  Pennsylvania. 

MAILLOUX,  C.  O.,  Consulting  Engineer,  333  West  83nd  Street.  New  York  City.  New  York. 

MAINES,  EUGENE  L.,  Director  of  Scientific  and  Manufacturing  Departments,  J.  L.  Hopkins 
Company,  New  York  City,  and  for  mail,  799  Putman  Avenue,  Brooklyn,  New  York. 

MAITLAND,  HAROLD,  Oil  Chemist,  Sun  Company.  Marcus  Hook,  Pennsylvania. 

MALLINCKRODT,  E.,  JR.,  Manufacturing  Chemist.  Mallinckrodt  Chemical  Works.  St. Louis. 
Missouri. 

liANNING,  CHARLES  HENRY,  Chief  Engineer.  U.  S.  Navy.  Retired,  1838  Elm  Street.  Man- 
chester, New  Hampshire. 

MANWARING,  ALBERT  H.,  Electrical  Engineer.  The  Philadelphia  Electric  Company.  1000 
Chestnut  Street,  Philadelphia.  Pennsylvania. 

MARKLE,  A.,  Mine  Operator,  Hazleton,  Pennsylvania. 

MARKLE,  JOHN,  Mechanical  Engineer  and  Coal  Operator.  Jeddo,  Pennsylvania. 

MAROT,  RUSHTON,  Paint  Manufacturer,  3X3-i6  Race  Street.  Philadelphia;  Pennsylvania. 

MARSHALL,  THOMAS  H.,  Carpenter  and  Builder.  4x3  Locust  Street,  Philadelphia.  Penn- 
sylvania. 

MARSHALL,  W.  H.,  Comptroller,  The  United  Gas  Improvement  Company.  Broad  and  Arch 
Streets,  Philadelphia,  Pennsylvania. 

MARTIN,  T.  COMMERFORD,  Secretary,  National  Electric  Light  Association.  39  West  39th 
Street,  New  York  City,  New  York. 

MARTIN,  THOMAS  S.,  First  Lieutenant,  Ordnance  Department.  U.S.R.,  and  for  mail,  Her- 
mit Lane,  Roxborough,  Philadelphia,  Pennsylvania. 

MASLAND,  CHARLES  WILLIAM,  Manufacturer.  3240  Amber  Street,  Philadelphia,  Penn- 
sylvania. 

MASON,  CHARLES  THOMAS,  Engineer.   President.  Sumter  Electrical   Company,  Sumter. 
South  Carolina. 

MASON,  SIDNEY,  President,  The  Welsbach  Company,  Gloucester  City,  New  Jersey. 

MASON,  W.  P.,  Professor  of  Chemistry,  Rensselaer  Polytechnic  Institute.  Troy,  New  York. 

MASTERS,  FRANK  M.,  Chief  Inspector,  Modjeski  and  Angier,  and  for  mail,  204  Locust 

Street,  Harrisburg,  Pennsylvania. 
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MATTHBWSk  W.  6^  Retired.  P.  O.  Box  1492.  JacksonviOe.  Florida. 

MAURT,  AUSm  G^  Ofl  Dealer.  N.  B.  Cor.  3rd  and  Walnat  StreeU.  Philadelplua,  Pen»> 

MAjUFudLD*  H.  H.»  Lieutenant  Colonel,  Commercial  If  naeum,  34th  and  Sprace  Streets, 
Philadrlphia,  Pennsybrania. 

MAYEMm  HKLSOH  B.»  If  erdiant.  Hotel  Marie  Antoinette,  Broadway  and  67th  Street,  New 
Tofk  aty.  New  Tork. 

MBASBT,  WIT  J  JAM  MAUL,  Attomey-at-Law.  1328  Chestnut  Street,  Philadelphia,  Ptenn- 
sirlvania. 

MKKIKB,  G.  H.,  Profeaaor  of  Chemistry.  Medioo-ChimiiBical  College,  Philadelphia.  Penn- 
sylvania. 

MELLOS.  ALFKXD,  Mannfactnrins  Chemist,  isa  West  Walnvt  Lane.  Germantown.  Phila- 
delphia, Pennsylvania. 

MELLOS,  HORMAH,  Mannfiactarer.  Wayne  Junction.  Philadelphia.  Pennsylvania. 

MKLLUISH;  jambs  G.,  Civil  Engineer.  222  Unity  Building.  Bloomington.  Illinois. 

MELODY,  MICHABU  Bailey  Building.  Philadelphia.  Pennsylvania. 

MBHDBHHALL.  T.  C,  Retired.  Bmeritus  Professor  of  Phjrsics.  Ohio  State  University,  and 
for  mail,  Ravenna,  Ohio. 

MBSSICK.  JAMBS  HARTLBT,  Rozboroogh.  Philadelphia.  Pennsylvania. 

MERRICK.  J.  ▼.,  Rozborough.  Philadelphia.  Pennsylvania. 

MKRRTMAlt,  THADDBUS.  Department  Bngineer.  Board  of  Water  Supply.  City  of  New  Tork. 
Mnnicq»al  Building.  New  York  City.  New  York 

MBRRITT,  JAMBS  SMITH,  Mechanical  Engineer.  Abington.  Pennsylvania. 

MKBSHOW,  RALPH  D.,  Major.  Engineer  Officers'  Reserve  Corps.  U.S^..  80   Maiden  Lane. 
New  York  City.  New  York. 

MERZ,  CHARLBS  Consulting  Engineer.  32  Victoria  Street.  London.  S.  W..  England. 

MERZ,  BUGBIIB,  Manufacturer.  The  Heller  and  Mers  Company.  Hambuxs  Place.  Newark, 
New  Jersey. 

MBSSHBR.  CHARLBS  W.,  Electrical  Contractor.  3704  North  Broad  Street.  Philadelphia. 
Pennsylvania. 

MBTZ*  HBRMAH  A.,  Manufacturer  and  Importer  of  Chemicals  and  Dyestuffs.  122  Hudson 
Street.  New  York  City.  New  York. 

MIDDLBTOir,  ALBERT  C,  149  Bast  Main  Street.  Moorestown.  New  Jersey. 

MTT.RS,  J.  WALTER,  Electrical  Engineer.  Irwin.  Pennsylvania. 

MTT.I.ER,  ADOLPH  W.,  Wholesale  Drugs.  400  North  3rd  Street.  PhDadelphia,  Pennsylvania. 

MILLER.  ANGUS  K.,  Assistant  Electrical  Engineer.  Brooklyn  Rapid  Transit  Company.  85 
Clinton  Street.  Brooklyn.  New  York. 

MTT.I.ER,  CASPAR  W..  Physician,  Wallingford.  Pennsylvania. 

MTT.I.ER,  FRAHK  P.,  Prank  P.  Miller  Paper  Company.  East  Downingtown.  Pennsylvania. 

MlfJ.BB  FRED  J.,  Factory  Manager,  374  Broadway,  New  York  City.  New  York. 

MILLER,  GUTOH,  President.  Downingtown  Manufacturing  Company.  Downingtown.  Penn> 
sylvanta. 

mofj^gp,  MARSHALL  Chemical  "Sngineer.  911  North  8th  Street.  Philadelphia.  Pennsylvania. 

Mn.I.KR,  SIMOH,  Textile  Manufacturer,  901  North  x6th  Street.  Philadelphia.  Pennsylvania. 

MILLEB,  W.  lASH,  Professor  of  Physical  Chemistry.  University  of  Toronto,  and  for  mail. 
50  St.  Alban  Street.  Toronto.  Canada. 

MILLIBIBK,  J.,  Special  Engineer,  Pennsylvania  Railroad  Company,  Room  315,  Broad  Street 
Station.  Philadelphia,  Pennsylvania. 

MUXS,  earl  DILLMOIf,  Metallurgist  and  Chemist.  Trofan  Electric  Steel  Company,  3401 
South  Hoyne  Avenue,  Chicago,  Illinois. 

^mi^  GEORGE  M.,  President.  Thomas  Mills  and  Brothers.  Incorporated.    1301   North 
8th  Street.  Philaddphia.  Pennsylvania. 

MHHE,  DAVID,  Manufacturer.  School  House  Lane.  Germantown.  Philadelphia.  Pennsylvania. 
MILHE,  FRAHCIS  F.,  JR.,  1714  Spruce  Street.  Philadelphia,  Pennsylvania. 

MILHER,  B.  B.,  Engineer  of  Motive  Power.  New  York   Central  Railroad   Company.  Room 
1939  Grand  Central  Terminal.  New  York  City.  New  York. 

MIlfBR,  HARLAH  S.,  Chief  Chemist.  Welsbach  Company.  Gloucester.  New  Jersey. 

MISSIMBR,  GBORGB,  JR.,  Farmer.  West  Port.  Roysd  Avenue.  Roxborough.  Philadelphia. 
Pennsylvania. 

MITCHBLL.  HBHRT  F.,  Glased  Kid  Manufacturer.  36th  and  Reed  Streets.  Philadelphia. 
Pennsylvania. 

MTTTEH,  T.  B.,  Chairman  oi  Executive  Committee.  Philadelphia  Rapid  Transit  Company. 
1216  Bellevue-Stratford  Hotel.  Philadelphia.  Pennsylvania. 

^rrrwu,  CHARLBS  A.,  Engineer.  Rumford  Palls  Power  Company.  Rumford  Falls.  Maine. 

Consulting  Civil  En^ceer.  220  South  Michigan  .\ venue.  Chicago.  Illinois* 
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MOOItS»  ALFRED,  Attoniey-At>Law.  6i8  North  American  Building.  Philadelphia.  Peansrl- 
vania. 

MOOItSt  HORACE  B.,  Superintendent.  6429  Jefferson  Street.  Germantown.  Philadelphia. 
Pennsylvania. 

MOOItS»  WILLIAM  B..  Vice  President  and  General  Manager.  West  Penn  Traction  Com- 
pany. Room  70s  Union  Bank  Building.  Pittsburgh.  Pennsylvania. 

MOORB»  WALTER  T.,  Foreign  Freight  Agent,  308  Bourse  Building.  Philadelphia.  Pennsyl- 
vania. 

MORAN,  ROBERT,  Retired.  Rosario.  San  Juan  County,  Washington. 

MORGAN,  MARSHALL  S.,  Street  Railways.  The  U.  G.I.  Building.  Broad  and  Arch  Streets. 
Philadelphia.  Pennsylvania. 

MORGAN,  RANDAL,  Vice  President.  The  United  Gas  Improvement  Company.  Broad  and 
Arch  Streets.  Philadelphia,  Pennsylvania. 

MORLBT,  EDWARD  WILLIAMS,    Emeritus    Professor    of    Chemistry.    Western    Reserve 
University,  and  for  mail.  West  Hartford,  Connecticut. 

MORRELL,  EDWARD,  Attomey-^t>Law.  Morris  Building.  Philadelphia.  Pennsylvania. 

MORRIS,  EFFINGHAM  B.,  Girard  Trust  Company.  Philadelphia.  Pennsylvania. 

MORWITZ,  JOSEPH,  The  Gladstone,  nth  and  Pine  Streets.  Philadelphia.  Pennsylvania. 

MOWLDS,  THOMAS  D.,  Attomey-at-Law.  100 1  Chestnut  Street,  Philadelphia,  Pennsyl- 
vania. 

MOTER,  J.  A.,  Director.  Massachusetts  Board  of  Education,  State  House.  Boston.  Massa- 
chusetts. 

MXJLLER,  EDWARD  ALBERT,  Vice  President  and  Secretarv.  The  King  Machine  Tool  Com- 
pany, and  for  mail,  839  Mitchell  Avenue,  Avondale.  Cincinnati.  Ohio. 

MUNROE,  CHARLES  W.,  Captain  and  £ng;ineer-in-Chief,  U.  S.  Coast  Guard,  Retired,  305 
Blm  Avenue,  Swarthmore,  Pennsylvania. 

MITRDOCE,  JOSEPH  B^  Rear  Admiral,  U.  S.  N.,  Retired,  Danbury,  New  HampsUre. 

MURPHT,  PETER  H. 

MURRAY,  &.  L«»  Chemist.  Merck  and  Company,  Rahway.  New  Jersey. 

MURRAY,  J.  F«,  Assistant  to  Chief  Bngineer.  Pennsylvania  Railroad  Company.  607  Broad 
Street  Station.  Philadelphia,  Pmssylvania. 

MURRAY,  THOMAS  B^  Coasnlttng  Electrical  Engineer.  134  Bast  xsth  Street.  New  York 
aty.  New  York. 

MURRAY,  WILLIAM  &«  Consulting  Engineer.  McHenry  and  Murray.  129  Church  Street. 
New  Havea.  Connecticut. 

MYERS,  W,  HBYWARD,  Vice  President,  Pennsylvania  Railroad  Company.  Broad  Street 
Station,  Philadelphia,  Pennsylvania. 

NEBDLBS^  A.  C*  General  Manager.  Norfolk  and  Western  Railway  Company.  Roanoke. 
Virginia. 

NBILER,  SAMUEL  O.*  Consulting  Blectrical  and  Mechanical  Engineer.  Manhattan  Building. 
Chicago.  Illinois. 

NELL.  PHILIP,  S.  SL  White  Dental  Manufacturing  Company,  and  for  mail.  3619  North  Mar- 
shall Street.  Philadelphia.  Pennsylvania. 

NETHER Y»  JOHN  B«,  Retired.  Masonic  Home.  3333  North  Broad  Street,  Philadelphia.  Penn- 
sylvania. 

NBWBOLD,  CLEMENT  B.*  Banker.  $11  Che&tnut  Street.  Philadelphia.  Pennsylvania. 

NBWHALL»  GEORGE  M..  IViigner  and  Engmeering  Expert.  Commercial  Trust  BnOding. 
PhtUdrlphia.  Pennsylvania. 

mCB»  EUGENE  E^  Manufacturer.  272  Sooth  md  Street.  Philadelphia.  Pennsylvania. 

NICHOLS,  ALLEN  B«,  Civil  Bu^tn^r.  5331  Wv.KHilawn  Avenue.  Chicago,  Illinois. 

NICHOLS,  CARROLL  B.,  .Asssistant  Secretary.  Wsataorelaad  Coal  Company,  au  South 
3ni  Street,  Philadelphia,  Pennsylvaaia. 

NICHOLS*  WILLIAM  H.»  Chairaian  of  Board  of  Directors,  General  Chemical  Company.  25 
Bro^d  Stress,  New  York  Cxiy,  New  York. 

NOBLE,  H.  S.»  Assistant  Road  Foreman  of  EziKtnes^  Renovo,  Pennsylvania. 

NORMAN.  BRADFORD.  Farmer.  Newport.  Rhode  Island. 

NORMAN.  REGINALD,  Farmer.  Melvtlte  P.  Q..  Newport.  Rhode  Island. 

NORRIS,  CHARLES.  Aldine  Hotel.  PhiladeV^ia.  Perosylrania. 

N ORRIS.  GEORGE  L^  '1\h>:  B\i>ert.  ti2  West  icd  Street.  Wilmmgton.  Delaware. 

NORRIS,  ISAAC.  Ph\iu  jir.  Brve  Mjiwr.  P^nrsv  vaiva. 

NORTH.  R,  H,.  North   Brv>:h*rr»   Mji-fufActurin^  Compdmv.  Lehigh  Avenue  and  American 

NORTHRUP.  EDWIN  FITCH.  Keseaich  PhysivisS.  Palmer  Physical  Laboratory.  Princetan. 

N  .'*   ,\'.     .'Y. 

NORWOOD.  GUY  B..  m  vMt^  o:  Republic  RubSfr  CorspAsy.  Yoongctown,  Ohio. 
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OATLBT.  HBIIRT  B^  Chief  Bogineer.  Locomotiye  Superheater  Company,  30  Church  Street. 
New  York  Qty.  New  y^k. 

OBBRLT,  ALBERT  D.,  Civil  Engineer.  Soottdale,  Pennsylyania. 

O'DONNSL,  R.  L^  General  Superintendent,  Pennsylvania  Railroad  Company,  Pittsburgh. 
Pennsylvania. 

OLSBN.  THORSTBN  T.,  Vice  President  and  Treasurer.  Tinius  Olsen  Testing  Machine  Com- 
pany, 500  North  1 3th  Street.  Philadelphia.  Pennsylvania. 

OLSBH,  XUiiuS.  Mechanical  Engineer,  The  Gladstone,  xxth  and  Pine  Streets,  Philadelphia, 
Pennsylvania. 

ORROK,  GBORGE  A.£Consulting  Engineer.  17  Battery  Place,  New  York  City,  and  for  mail, 
R.  F.  D.  No.  2,  Willimantic.  Connecticut. 

ORUM.  MORRIS  L.,  Manufacturer  of  Wood  Working  Machinery.  1320  North  xgth  Street. 
Philadelphia,  Pennsylvania. 

0S80RIIB,  L.  A..  Vice  President.  Westinghouse  Electric  and  Manufacturing  Company.  x6s 
Broadway.  New  York  City.  New  York. 

OTIS,  SPBNCBR,  Manufacturer.  Railway  Exchange  Building.  Chicago,  DUnots. 

OTT,  G.  F.,  President.  George  P.  Ott  Company.  313  Buttonwood  Street.  Philadelphia.  Penn- 
sylvania. 

OUTBRBRIDGE,  ALBXARDBR  B.,  JR.,  MeUllurgist,  1600  Hamilton  Street,  Philadelphia, 
Pennsylvania. 

OWBH,  BARTRAM  ASHMBAD,  Civil  Engineer.  41  x  Pine  Street.  Philadelphia.  Pennsylvania. 

PALMBR,  T.  CHALKLBY,  Second  Vice  President,  American  Dyewood  Company,  Chester. 
Pennsylvania. 

PALMBR,  WALTER,  Engineer.  American  Dyewood  Company,  and  for  mail,  120  East  23rd 
Street.  Chester.  Pennsylvania. 

PARDEE,  CALVnt ,  Coal  Operator.  447  Drezel  Building.  Philadelphia.  Pennsylvania* 

PARISH,  LB  GRAKD,  President.  American  Arch  Company,  30  Church  Street.  New  York  City. 
New  York. 
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Longstreth,  Edward,   1890-1894 
LuKENS,  Isaiah,  1824-1825,  1829-1846 
Miller,  Abraham,  1847-1854 
Mitchell,  J.  E.,  1876-1887 
Moore,  Bloomfield  H.,  1869-1876 
Morris,  Henry  G.,  1870-1879 
Rand,  Theodore  D.,  1897-1903 
Rogers,  Fairman,  1864-1866 
Rogers,  Robert  E.,  1868-1874 
Sellers,  Coleman,  1867-1869 
Sellers,  Coleman,  Jr.,  1912- 
Tatham,  William  P.,  1888-1897 
TowNE,  John  H.,  1864-1868 


RBCORDIVO  SBCRBTARXBS 

Bulkley,  James  H.,  1831-1832  Perot,  William  S.,  1833-1834 

Garrigues,  Isaac  B.,  1830, 1837-1863  Roberts,  Algernon  S.,  1829 

Jones,  Thomas  P.,  1827-1828  Strickland,  William,  1824-1826 

Jones,  Washington,  1864  Trautwine,  John  C,  1835-1836 


CORRBSPONDIVO  SBCRBTARIB8 

Bache,  Alex.  Dallas,   1840^1844 
Briggs,  Robert,  1864 
Browne,  Peter  A.,  1824-1827 
Cresson,  John  C,  1854 
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Fraley,  Frederick,  1855-1863 
Frazer,  John  F.,  1845-1847 
Hays,  Isaac,  1828-1839 
Roberts,  Solomon  W.,  1848^1853 
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II 


Christie,  James,  1909 
Knight,  J.  B,  1875-1879 
Morton,  Henry,  1865-1870 
NoRRis,  Isaac,  1879-1881 


8BCKBTARIB8 

Owens,  Robert  B^  191a- 
Wahl,  William  H.,  1871-1874, 1882- 
1908 


BoRGNER,  Cyrus,  190&- 
Fletcher,  Thomas,  1824-1825 
FkALEY,  Frederick,  1830-1847, 1865- 

1882 
Frazer,  John  F.,  1848-1864 


XRBASURBRS 

Merrick,  Samuel  V.,  1828^1829 
Richardson,  John,  i826r-i827 
Sartain,  Samuel,  1883-1906 
Trego,  Charles  B.,  1847 
Wahl,  William  H.,  1907 


ACTUARIBS 


Christie,  James,  Feb.  21-June  11, 

1908 
Hamilton,  Whxiam,  1828-1871 

Heyl,  Herbert  L.,  1885-1908 
HoLMAN,  David  S.,  1872-1885 


Jester,  Simeon  van  T.,  1916-1918 
Larzelere,  James  S.,  1908^1916 
Robinson,  Louis  C,  1918- 

Wahl,  William  H.,  1872 


LXBRA1UAN8 

HiLTEBRAND,    EmANUEL,    1874-1887  RiGLING,    ALFRED,    1887- 

MAHAOBSS 


Abbot,  William,  1824-1826 
Adamson,  Wiluam,  1864 
Addicks,  John  £.,  1845-1850 
Agnew,  John,  1831-1850,  1852-1854 
Alleman,  Gellert,  1918- 
Allen,  James,  1845 
Aluson,  Wiluam  C,  1863 
Archer,  Ellis  S.,  1858-1859 
Bache,   Alex.   Dallas,   1830-1839 
Balch,  Edwin  S.,  1902-1912 
Baldwin,  Matthias  W.,  1827-1854 
Banes,  Charles  H.,  1877^1885, 

1887-1895 
Barker,  George  F.,  1874-1875 
Barras,  Joseph  J.,  1851-1860 
Bartol,  Barnabas  H.,  1863-1865 
Bartol,  Henry  W.,  1870-1878 
Baugh,  Daniel,  1900-1902 
Baugh,  Harman,  1855 


Beale,  Joseph,  1827 
Beardsley,  Arthur,  1894-1902 
Beck,  Paul,  Jr.,  1824-1825 
Bement,  Clarence  S.,  1871 
Bement,  William  B.,  1866^1870 
Bergner,  Theodore,  1870-1875 
Betts,  Wiluam  C,  1844 
BiDDLE,  Clement  C,  1824 
Bilgram,  Hugo,  1885-1890 
BiRKBECK,  John,  1869^1871 
BiRKiNBiNE,  Henry  P.  M.,  1851-1856 
BiRKiNBiNE,  John,  1907-1915 
Bolton,  James  M.,  1830 
BoRGNER,  Cyrus,  1903-1907 
BoswELL,  William  L.,  1896-1898 
Bower,  Henry,  1891-1896 
Briggs,  Robert,  1867^1873 
Brock,  Robert  C.  H.,  1901-1906 
Brolasky,  Henry  C,  1897-1902 
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MAJTAOBRS-CCtatlavtA) 

Bryson,  James  H.,  1857^1863 
Bin.Ki»BY,  James  H.,  iSjo,  1833-1841 
Bullock,  Charles,  1868-1878 
6  URN  HAM,  George,  1878 
BuRTis,  Aaron  H.,  1845 
Carr,  William  H.,  1837-1845 
Cartwright,  Henry,  1865-1879 
Chabot,  Cyprien,  1877-1889 
Chambers,  Cyrus,  Jr.,  1876-1890 
Chambers,  Francis  T.,  1913- 
Chase,  Pliny  E.,  1864-1886      ^ 
Christie,  James,  1897-1908 
Clamer,  G.  H.,  191 7- 
Clark,  Theobald  F.,  1917- 
Clark,  Walton,  1903-1906 
Clarke,  James,  1824-1826 
Close,  Charles  S.,  1865-1874 
Cloud,  Joseph,  1824 
CoDMAN,  John  £.,  1892-1894 
Collins,  Isaac,  1828 
CoNARD,  Thomas  P.,  1894-1908 
CoNARROE,  George  W.,  1851-1863 
Cooper,  John  H.,  1870-1873 
Copper,  John  C,  1851 
Cornelius,  Robert,  1855-1863 
Cornelius,  Robert  C,  1866-1868 
Cramp,  Charles  H.,  1864- 1867, 

1875.  1895-1897 
Cresson,  George  V.,  1886-1897 

Cresson,  John  C,  1835-1853 

Cresson.  William  P..  1848-1849 

Darrach,  Charles  G.,  1894-1896 

Day,  Charles,  1908- 

Divine,  William,  1864 

Dodge,  Kern,  1916- 

Dodge,  James  M.,  1896-1903 

Donaldson,  Joseph,  1825 

Dougherty,  James,  1858-1861 

Draper,  Edmund,  1847-1850 

Dreer,  Ferdinand  J.,  1862 

Drown,  William  A,,  1861-1863 

Du  Bois,  William  L.,  1880- 1882 


Durfee,  William  F.,  1872-1873 
Eastwick,  Andrew  M.,  1836-1844 
Eastwick,  Edward  P.,  1859-1860 
Ebert,  Morris,  1908-1911 
Eckert,  George  M.,  1852-1854 
Eglin,  W.  C.  L.,  1908- 
Eisenhut,  John  D.,  1824-1825 
Eloridge,  G.  Morgan,  1885-1890 
Ellis,  James  P.,  1848-1851 
Emerson,  G.,  1828 
Ereby,  George,  1854- 1866 
Evans,  Owen,  1844-1857 
Farr,  George  W.,  1851 
Ferguson,  Alexander,   1831-1841 
Fletcher,  Thomas,  i826r-i827 
Fling,  William  B.,  1842 
FoRSTALL,  Walton,  1908- 
Fox,  George,  1828-1830 
Fraley,  Frederick,  1829,  1848-1854 
Franklin,  Benjamin,  191 7- 
Frazer,  John  F.,  1844,  1865-1866 

Frazer,  Persifor,  J880-1891,  1903-1909 

» 

Frazier,  George  H.,  1898 
French,  Howard  B.,  1900 
Fry,  William,  1825 
Gardiner,  John,  Jr.,  1864 
Garrigues,  Isaac  B.,  1825-1829, 1831- 

1836 
Garrison,  F.  Lynwood,  1890-1895, 

1897-1903 
Gawthrop,  Henry,  1896-1898 

GiBBS,  Alfred  W.,  1915- 
Gibson,  J.  Howard,  1893-1894 
Gibson,  John  J.,  1912-1915 
Gilder,  John,  1838-1841 
Gilpin,  Thomas,  1824 
Gobrecht,  Christian,  1828-1830 
Goldsmith,  E.,  1908-1916 
Graff,  Frederick,   1852-1854,  1858- 

1865,  1880-1881 
Greble,  Edwin,  1841-1863 
Greene,  Stephen,  1898-1908 
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MAHAGBRS~(Coatla««4) 


Gries,  John  M.,  1858-1862 
Griffith,  R.' Egglesfield,  1870- 187 i 
Griffith,  Robert  £.,  1827 
Groves,  Daniel,  1824-1827 
Hand,  James  C,  1845-1846 
Hansell,  William  S.,  1827 
Harding,  George,  1864-1865 
Marker,  Joshua  G.,  1831-1836 
Harper,  James,  1824-1826 
Harris,  William,  1860-1863 
Harrison,  Alfred  C,  1895- 
Harrison,  C.  Leland,  1899-1902 
Harrison,  John,  1824-1829 
Harrison,  Joseph,  Jr.,  1854,   1856- 

i8S9 
Hart,  Samuel,  1865-1870 

Haviland,  John,  1824-1826 

Hays,  Isaac,  1840-1841  » 

Hay  WARD,  Nathan,  191 7- 

Heller,  Charles  S.,  1879-1880 

Helme,  William,  1869^1888 

Henderson,  George  R.,  1915' 

Herse,  George  P.,  1851 

Hexamer,  Charles  A.,  1904- 

Heyl,   Henry   R.,  1879^1895,  1898- 

1909 
Hoadley,  George  A.,  191 1- 

HoRN,  Henry,  1824 

HORSTMANN,  WiLLIAM  J.,   1865-1868 

Houston,  Edwin  J.,  1874-1897 
Howard,  George  C,  1855-1858 
Howe,  Herbert  M.,  1898-1900 
Howson,  Charles  Henry,  1903-1907 
HowsoN,  Henry,  1898-1903 
Hufty,  Samuel,  1834-1850 
HuMPfiREYS,  Samuel,  1826 
Hunter,  James,  1864 
Hutchinson,  Charles  H.,  1888-1890 
Hutchinson,  James,  1841-1842 
Hutchinson,  Joseph,  18605-1863.. 
Jayne«  Harry  W.,  1891-1910 
Jennings,  W.  N.,  1896 
JoHNfON,  Lawrence,.  1855-1859 
Jones,  Thomas  P..  1826 


Jones,  Washington,  1859-1895,  1897- 

1900 
Katez,  I.,  1824 
Keating,    William    H.,    1824-1826, 

1830-1840 
Keller,  Harry  F.,  1914- 
Kelly,  Henry  H.,  185  i 
King,  Robert  P.,  1851 
Kirk,  Charles  H.,  1830 
KiRKPATRiCK,  George  E.,  1911-1914 
Kneass,  William,  1825 
Knight,  Daniel  R.,  1845 
Krumbhaar,  Alexander,  1898-1911 
KuHN,  C.  Hartman,  1896-1905 
Lambert,  Wm.  H.,  1906 
Lesley,  Robert  W.,  191 3- 
Le  Van,  W.  Barnet,  1864-1876 
Levy,  Louis  E.,  1903-1915 
Lewis,  Enoch,  i 868-1894 
Lewis,  Harvey,  1824-1827 
Lewis,  Mordecai  D.,  1828-1836 
Lindsay,  John,  1843 
Lindsay,  Robert,  1834-1836 
LiNNARD,  James  M.,  1836-1838 
LiNviLLE,  J.  Hayes,  1868 
Longstreth,  Charles,  1903-1907 

LONGSTRETH,    EdwARD,    1868-187O, 

1895-1897 

Loud,  Thomas,  1829-1831 
Love,  Wiluam  H.,  1859 
Lucas,  John,  1888-1894 
LuKENS,  Isaiah,  1828 
LuKENS,  Jawood,  1902-1908 
Lyman,  Benjamin  S.,  1901-1902 
McAlpine,  James,  1825-1828 
McCaffrey,  E.  V.,  1910- 
McCambridge,'  Richard,  1876 
McClure,  John,  1853-1856 
McClurg,  Alexander,  i 833-1 839. 
McEuEN,  Thomas,  1829 
McKean,  William  V.,  187971883 
Marks,  William  .  D.,  1881-1884 
Marshall.  Samuel  R.,  1887-1893^  . 
Mason,  David  H.,  1824 
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XAVAOBRS-CCMtlMti) 

Mason,  Jambs  S.,  i86i 
Mbgakgbb,  Chables,  1858 
Msns,  Richakd  Waln,  1908-1917 
Merrick,  J.  Vaughan,  1864-1866^ 

i870r-i884 
Merrick^    Samuel  V.,    1824-1827, 

1830-1841,  1855-1863 
Miftun,  Lloyd,  1825-1826 
Miles,  Frederick  B.,  1874 
Miller^  Abraham,  1824-1846^  1855- 

1858 
Mitchell,  J.  £.,  1874 
MrrcHELLy  Wiluam  A^  1864-1865 
Morris,  Isaac  P.,  i836r-i843 
Moore,  Bloomfield  H.,  1864-1868 
Moore,  Joseph  W.,  1860-1861 
Morgan,  Marshall  S.,  1914- 
MoRRis,  Elwood.  1844-1847 
Morris,  Henry  G.,  i864ri869 
Morris,  Wiluam  £.,  1847-1851 
MucKLE,  M.  Richards,  Jr.,  1894-1896 
Naylor,  Jacob,  1863,  1865-1872 
Neafie,  Jacob  G.,  1868 
Newhall,  Paul  W.,  1843-1844 
NoRRis,  Isaac,   1870-1878,   1883- 
Nystrom,  John  W.,  1873-1875 
Ogden,  John  M.,  1833 
Ogle,  Wiluams,  1845-1850 
O'Neill,  John,  1827-1832 
Orr.  Hector,  1871-1887 
Outerbrdge,  Alex.  E.,  Jr.,  1881-1886 
Palmer,  B.  Franklin,  1862 
Parrish,  William  D.,  1838,  1852- 

1854 
Parry,  Charles  T.,  1864 

Patterson,  Robert,  1824 

Patterson,  Robert  M.,  1825-1827 

Paul,  Lawbencb  T.,  1895- 


Ralston,  Ashbel  G.,  1825-1830 
Ramage,  Adam,  1824-1832 
Rand,  Theodore  D.,  1874-1897 
Reed^  Wiluam  B.,  1832-1836 
Reeves,  Benjamin,  1829-1837 
Reeves,  Samuel  J.,  1864 
Reeves,  Stacy,  1889-1902 
Rice,  John,  1866-1867 
Richards,  Mark,  1831 
Richardson,  John,  1825 
RiEHLE,  Henry  J.,  1826-1827 
Robbins,  Samuel  J.,  1827^1833 
Roberts,  Algernon  S.,  1828 
Roberts,  Percival,  1864-1868 
Roberts,  Solomon  W.,  1842-1847 

Robinson,  Alexander  P.,  1911-1916 
Rogers,  Evans,  1854-1863 
Rogers,  Henry  D.,  1838^-1843 
Rogers,  James  S.,  igogr 

Rogers,  Robert  E.,  1867 

RoNALDsoN,  Charles   E.,   1885-1893, 
1908-1912 

Rosengarten,  George  D.,  1912- 

RowLAND,  James,  Jr.,  1829-1830 

Rowland,  Wiluam,  1828 

Rush,  Wiluam,  1825 

Rust,  James  I.,  1824 

Sadtler,  Samuel  P.,  1888-1897 

Sanborn,  E.  H.,  1907- 

Sartain,  John,  1877-1879 

Sartain,  Samuel,  1865-1882 

Savery,  Pelec  B.,  1851-1852 

Saxton,  Joseph,  1842-1844 

Say,  Benjamin,  1832-1833 

Scattergood,  Thomas,  1829-1834 

ScHAUM,  Otto  W.,  1907 

ScHRsiNER,  Joseph  H.,  1827-1832 

Schumann,  Franos,  iBgg-t^ta 


Pemberton,   Henry,  Jr.,   1891-1896  Sbiper,  Thomas,  1824 

PttRY,  Robert  S.,  1912-1916  Sellers,  Coleman,  1862-1866, 1873* 

PETrrr,  Horace,  1894-1910  1905 

PuRVES,  Alexander,  1875-1876  Sellers,  Coleman,  Jr.,  1906-1911 


THE  FRANKLIN  INSTITUTE 


15 


XJJIAGBSS-iCtatlaacd) 


Skllebs,  William,  1857^1861,  1867- 

1892 
Shain,  Charles  J.,  1884-1887 
Shinn,  Eabi.f,  1836-1837 
Sloan,  Samuel,  1864 
Smith,  Chakles  E.,  1852-1855 
SouDER,  Jacob,  1828 
Spangler,  Henry  W.,  1891-1893 
Stevenson,  William,  Jr.,  1828 
Stewart,    Thomas   S.,   1842-1850, 

1852-1863 
Strickland,  William,  1828 
Struthers,  John,  1827-1849 
Taber,   George,  1839^1842 
Tatham,  William    P.,   1870-1878, 

1886-1887 
Thompson,  Ambrose  W.,  1839-1843 
Thomson,  Euhu,  1878-1881 
Thorne,  Wiluam  H.,  1881-1897 
Thornley,  John,  185  i 
TiLGHMAN,  Ben  J.  C,  1871-1875 
ToppAN,  Charles,  1831-1832 
TowNE,  John  H.,  1840-1857,  1869 
TowNSEND,  Edward  Y.,  1866-1867 
Tracy,  Eliashib,  185  i 
Trautwine,  John   C,   1834,   1844, 

1852-1857  * 
Trautwine,  John  C,  Jr.,  1891-1895 
Trego,  Charles  6.,  1837-1846 
Trevor,  John  B.,  1832 
Troth,  Henry,  1837-1841 
Tryson,  George  W.,  1831-1833 
Tyler,  Rufus,  1826-1837 
Vauclain,  Samuel  M.,  189B,  1906 
Vaux,  George,  Jr.,  1898-1899 
Walter,  Josepp  S^  Jr.,  1834-1837 
Walter,  Thomas  U.,  1829-1831, 

i84o~i8SX 


Warder,  William  S.,  1825-1827 
Warner,.  John  S.,  1837-1843 
Weaver,  Jacob,  1856-1857 
Weaver,  John  J.,  1880-1891 
Weightman,  William,  1862-186.'! 
Wetherill,  Charles,  1835 
Wet'herill,  J.  P.,  1902 
Wetherill,  John  P.,  1824-1825 
Wetherill,  William,  1832 
Wetherill,  William  C,  1916- 
Weygandt,  Thomas  J.,  1851-1863 
Wharton,  William,  Jr.,  1871 
Whitaker,  George  P.,  1851-1852 
White,  Charles  H.,  1828-1835 
White,  Samuel  S.,  1864-1867 
Whitney,  Asa,  1846-1850 
Whitney,  George,  1858^1860 
Whitney,  James  S.,  1862-1863, 

1865-1869 
Whitney,  John  R.,  1861 
WicKHAM,  M.  T.,  1824 
Wiegand,  John,  1831-1853 

WiEGAND,  S.  LXOYD,  1864,  I89O-1893 

WiLUAMS,  Edward  H.,  1871-1872 
WiLUAMS,  Isaac  S.,  i846r-i850, 

1852-1863 
Wilson,  Joseph  M.,  1869-1886 
Wilson,  O.  Howard,  1864-1869 
WoLBORN,  Cornelius  A.,  1844-1850 
Wolf,  Otto  C,  1897-1913 
Wood,  Alan,  1845-1863 
Wood,  Samuel  IL,  1824-1825 
Wood,  Walter,  1903-19x2 
WooTTEN,  John  E.,  1860-1862 
Yardley,  William,  Jr.,  1829 
Yeager,  Joseph,  1832 
Young,  Andrew,  1828-1830 


THE  INSTITUTE'S  ACTIVITIES 


The  Franklin  Institute  was  organized  in  the  year  1824  to  meet  a 
demand  in  America  for  an  Institution  similar  to  that  founded  by  Count 
Rum  ford  in  London  in  1799.  The  founders  intended  it  not  only  as  an 
appropriate  memorial  to  the  name  of  Franklin,  but  as  means  of  continuing 
for  all  time  a  work  which  throughout  his  long  life  he  perhaps  regarded  as 
his  best,  namely,  the  discovery  of  physical  and  natural  laws  and  their  applica- 
tion to  increase  the  well-being  and  comfort  of  mankind. 

The  Hall  of  the  Institute  is  located  on  the  east  side  of  Seventh  Street, 
between  Market  and  Chestnut  Streets,  and  was  built  from  plans  furnished 
by  John  Haviland,  architect.  The  comer-stone  was  laid  with  appropriate 
Masonic  and  other  ceremonies,  on  the  eighth  day  of  June,  1825,  at  noon. 
The  funds  for  the  purchase  of  the  lot  and  the  erection  of  the  building  were 
provided  by  the  issue  of  a  building  loan,  which  was  freely  taken  by  members 
and  friends  of  the  enterprise,  and  has  long  since  been  repaid.  The  building 
was  completed,  and  the  Institute  took  possession  of  all  except  the  second 
floor  (which  was  occupied  by  the  United  States  Courts  until  1830)  in  1826. 
Upon  the  first  floor  are  located  the  lecture-room  (capable  of  accommodating 
about  300),  and  laboratories  and  offices.  The  second  floor  is  occupied  by  the 
library,  to  which  special  attention  is  paid  elsewhere.  The  third  floor  is  given 
up  entirely  to  the  use  of  the  School  of  Mechanic  Arts. 

THE  LIBRARY 

The  plan  of  the  founders  contemplated  "the  formation  of  a  library  of 
books  relating  to  science  and  the  useful  arts,  and  the  opening  of  a  reading- 
room  ;  **  and,  accordingly,  in  1827,  the  first  Committee  on  Library  was 
appointed. 

The  books  forming  the  nucleus  of  the  library  were  stored  in  the  residence 
of  a  member  of  the  committee  until  early  in  the  year  1829,  when  the  first 
reading  room  was  opened.  During  the  next  year  a  special  committee  of 
twenty  issued  an  appeal  for  books  and  contributions  of  money' in  aid  of  the 
library.  } 

The  founding  of  the  Journal,  in  1826,  by  opening  the  way  to  the  establish- 
ment of  exchange  relations  with  other  societies  and  with  the  leading  maga- 
zines and  periodicals  devoted  to  science  and  the  useful  arts,  proved  an 
invaluable  help  in  promoting  its  growth,  and  thus,  early,  gave  to  the  library 
the  distinctive  character  which  it  has  since  maintained.  FrOrli 'the  nucleus 
form*ed  by  this  useful 'agency  has 'grown  a  reference  libr^fy  of  scientific 
literature,  in  some  branches  unique,  and,  in  extent  and  completeness,  second 
to  none  in  the  United  States,  embracing  the  publications  of  the  principal 
scientific  and  technical  societies  of  the  world,  and  the  leading  periodicab 
devoted  to  science  and  the  arts. 
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Several  of  the  foreign  governments  have  deposited  with  the  library 
complete  sets,  of  their  patent  office  publications.  •  There  are  on  the  shelves 
for  reference  files  of  the  specifications  of  the  patent  office  of  Great  Britain 
since  the  year  1617,  of  France  since  1791,  of  Switzerland  since  1888,  of  the 
United  States  since  1790.  Abstracts  of  the  patents  granted  by  Germany, 
Russia,  Canada,  Australia,  Hungary  and  Austria  can  also  be  consulted. 

The  library  is  annually  enriched,  also,  by  the  gift  of  numerous  technical 
publications  of  a  miscellaneous  character  from  foreign  governments,  and 
from  States  and  municipal  authorities  and  corporations.  These  embrace 
publications  relating  to  public  works ;  official  reports  relating  to  geology,  the 
mining  and  metallurgical  industries,  agriculture,  public  health,  municipal 
engineering;  reports  of  railway  and  other  transportation  companies,  manu- 
facturing corporations,  etc 

For  many  years  it  has  been  the  policy  of  this  committee  to  increase  the 
value  of  the  collection  as  a  library  of  reference,  and  to  this  end  it  has 
devoted  systematic  effort  to  the  task  of  completing  the  files  of  its  important 
serial  publications.  In  this  work,  the  committee,  with  the  substantial  assist- 
ance of  several  liberal  contributions  of  money  from  generous  friends  of  thfe 
Institute,  has  been  notably  successful. 

At  the  present  time  the  collection  consists  of  71,897  volumes  and  29432 
pamphlets. 

To  ihventors  and  manufacturers  seeking  for  information  respecting  the 
state  of  the  arts  and  manufactures,  the  extensive  collection  of  patent  litierature 
which  the  library  places  at  their  disposal  is  indispensable,  and  the  library  is 
constantly  resorted  to  by  attorneys  and  their  clients  for  the  purpose  of 
consulting  these  volumes;  while,  to  the  professional  man  and  the  student, 
the  scientific  and  technical  serials  in  which  the  library  is  so  rich  are  no  less 
indispensable  as  an  aid  in  pursuing  their  investigation. 

THE  COMMITTEE  ON  SCIENCE  AND  THE  ARTS 

A  branch  of  the  Institute's  work,  which,  perhaps,  more  obviously  than 
any  other,  illustrates  the  spirit  which  animated  the  founders,  and  which  their 
successors  have  worthily  perpetuated  and  striven  to  improve  and  extend,  is 
that  which  is  now  conducted  by  the  Committee  on  Science  and  the  Arts. 

One  of  the  things  that  was,  apparently,  uppermost  in  the  thoughts  of  the 
founders,  was  the  need — as  urgent  then  as  to-day — felt  by  inventors  and 
discoverers,  of  some  competent,  trustworthy  and  impartial  body,  to  whom 
they  could  safely  appeal  for  advice,  and  on  whose  judgment  they  could  con- 
fidently rely  for  an  opinion,  as  to  the  usefulness  of  their  inventions  and 
discoveries. 

One  of  the  first  acts  of  the  Board  of  Managers  was  to  appoint  a  Board 
of  Examiners,  whose  duty  it  was  to  examine  and  make  report  upon  all  new 
and  useful  machines,  inventions  and  discoveries  submitted  to  them.  Sub- 
sequently the  name  of  the  Board  of  Examiners  was  changed  to  the  "Com- 
mittee on  Inventions." 

This  organization  continued  in  existence  until  the  year  1834,  when,  by 
act  of  the  Institute,  it  was  abolished,  and  in  its  place  there  was  established 
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the  "Committee  on  Science  and  the  Arts,"  with  enlarged  powers  and  a 
wider  field  of  labor.  As  originally  constituted,  membership  in  this  oooi- 
mittee  was  open  to  all  members  of  the  Institute  in  good  standing  who  dMoe 
to  enroll  their  names,  and  who  by  thus  voluntarily  associating  thenudTCS 
with  the  committee,  pledged  themselves  to  perform  the  duties  assigned  to 
them. 

Under  this  form  of  organization  the  committee  continued  for  more  than 
fifty  years,  and  its  usefulness  during  this-  long  period  b  attested  by  its 
records,  containing  the  results  of  the  examination  of  a  great  number  of 
inventions,  and  of  its  investigations  of  many  subjects  of  importance  en- 
trusted to  it  by  the  Institute. 

In  the  year  1886,  the  Institute  adopted  an  amendment  to  its  by-laws,  bj 
which  this  committee  was  reorganized  on  an  elective  basis,  thus  abolishing 
the  plan  of  voluntary  association  which  had  heretofore  been  a  distinguishing 
feature.  By  this  amendment  the  Institute  established  a  Committee  on 
Science  and  the  Arts,  to  be  composed  of  forty-five  members  of  the  Institute^ 
to  be  chosen  at  the  annual  election  (fifteen  each  year),  and  ''who  shall 
pledge  themselves  by  their  acceptance  of  membership  to  perform  such  duties 
as  may  devolve  upon  them,  and  to  sustain  by  their  labors  the  scientific 
character  of  the  Institute." 

Some  years  later  the  membership  of  the  committee  was  increased  from 
forty-five  to  sixty  and  by  a  provision  recently  adopted  the  members  are 
elected  by  the  Board  of  Managers,  twenty  each  year. 

A  substantial  proof  of  the  value  of  this  committee's  work,  and  whidi 
should  be  highly  gratifying  to  every  member  of  the  Institute,  is  afforded  by 
the  action  of  the  Board  of  Directors  of  City  Trusts  in  availing  itself  of 
the  committee's  services  in  the  distribution  of  the  John  Scott  Legacy  Medal 
and  Premium,  "  to  ingenious  men  and  women  who  make  useful  inventions.'* 
The  committee  has  so  carefully  guarded  its  recommendations  of  this  award, 
which  bears  on  the  obverse  of  the  medal  the  inscription,  "  Awarded  by  the 
City  of  Philadelphia,"  that,  thus  far,  in  not  a  single  case,  has  the  Board  of 
City  Trusts,  to  whose  hands  the  city  has  confided  the  administration  of  the 
trust,  failed  to  approve  the  committee's  judgments. 

During  the  past  twenty-five  years  the  committee  has  investigated  over  900 
discoveries,  processes,  and  inventions. 


THE  JOURNAL 

The  publication  of  a  journal  for  the  diffusion  of  knowledge  on  all  sub- 
jects connected  with  science  and  the  useful  arts,  was  embraced  in  the  plan 
of  the  founders,  and  was  undertaken  shortly  after  the  organization  had  been 
effected.  This  publication  has  been  continued  without  interruption  to  the 
present  time,  and  has  proved  most  useful,  not  only  in  directly  promoting  the 
aims  and  objects  of  the  Institute,  but  also  in  extending  the  sphere  of  its 
influence  beyond  the  limits  of  its  local  habitation. 

The  first  step  to  secure  a  publication  was  taken  by  the  Institute  as  early 
as  1825,  when,  by  arrangement  with  C.  S.  Williams,  publisher,  a  magazine 
bearing  the  title  The  American  Mechanics'  Magazine,  and  which  had  been 
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founded  by  him  in  New  York  at  the  beginning  of  that  year,  was  acquired  by 
Dr.  Thomas  P.  Jones,  who  had  recently  been,  elected  professor  of  mechanics 
m  The  Franklin  Institute.  At  the  outset  the  responsibility  of  this  venture 
appears  to  have  been  assumed  by  Dr.  Jones,  after  he  had  received  assurances 
of  active  co-operation  and  support  from  the  members  of  the  Institute,  who 
were  warmly  interested  in  its  success. 

The  prospectus  of  the  new  publication,  which  was  issued  August  i, 
1825,  announced  the  fact  that  **  shortly  will  be  published 

THE 
FRANKLIN  JOURNAL 

AND 

MECHANICS'  MAGAZINE, 

Under  the  Patronage 

of  the 

Franklin  Institute,  of  the  State  op  Pennsylvania,  for  the  promotion  of  the 
Mechanic  Arts.  Rditbd  by  Dr.  Thomas  P.  Jones.  Professor  of 

Mechanics  in  the  Institute." 

The  object  of  The  Franklin  Journal,  as  defined  in  the  prospectus,  was, 
*'  to  diffuse  information  on  every  subject  connected  with  useful  arts." 

In  the  prospectus  of  The  Franklin  Journal  attention  is  called  to  the  fact 
that  it  was  intended  to  give  a  list  of  patented  inventions,  with  remarks  upon 
their  utility  and  originality.  This  proposition  was  literally  maintained  and 
continued  as  a  prominent  feature  of  the  Journal  to  the  close  of  1859,  save 
that  the  "  Remarks,"  which  were  in  many  cases  of  the  greatest  value  to 
those  interested  in  the  progress  of  the  arts  and  manufactures,  were  discon- 
tinued on  the  death  of  Dr.  Jones.  His  accession  to  the  position  of  Super- 
intendent of  the  Patent  Office  naturally  caused  him  to  devote  special  atten- 
tion to  the  preservation  of  the  record  of  patents  in  the  pages  of  the  Journal. 
This  circumstance  has  since  proved  of  considerable  value  to  all  who  have 
need  to  refer  to  the  early  patents  of  the  United  States,  as  will  appear  from 
the  following  explanation : 

In  the  official  Patent  Office  publications,  issued  by  the  Government  prior 
to  the  year  1843,  the  publication  of  the  claims  was  omitted;  while,  for  a 
considerable  period,  the  Journal  published  an  abstract  of  the  specifications 
and  the  claims  in  full.  The  Journal,  consequently,  is  the  only  source  at 
present  available  for  reference  to  the  specifications  and  claims  of  patents 
issued  by  the  United  States,  from  1828  to  1842,  inclusive.  The  Journal  can 
also  be  used,  in  place  of  the  official  publications,  as  a  source  of  reference  to 
the  patents  granted  during  the  period  1826-1859  in  which  the  patent  lists 
were  published  therein. 

The  complete  file  of  the  Journal  embraces  The  Franklin  Journal,  i8a6- 
1827,  and  the  Journal  of  The  Franklin  Institute,  1828  to  the  present  time, 
186  volumes  in  all. 

In  its  present  form,  the  Journal  is  an  octavo  of  over  100  pages.  It  is 
published  monthly,  the  twelve  impressions  being  divided  into  two  volumes 
yearly — ^January  to  June  and  July  to  December,  each  separately  paged,  and 
supplied  with  title-page  and  index. 
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THE  SCHOOL  OF  MECHANIC  ARTS 

The  first  Board  of  Managers  of  the  Institute  provided  for  the  establish- 
ment of  a  standing  Committee  on  Instruction,  charged  with  the  duty  of 
directing  its  educational  wprk. 

This  committee  speedily  perfected  plans  for  systematic  instruction  by 
nxeans  of  lectures  and  demonstrations.  Professorships  in  chemistry,  in  natural 
philosophy  and  mechanics,  and  in  architecture  were  established  and  filled  by 
the  election  of  capable  instructors. 

Provision  was  next  made  for  the  instruction  of  mechanics  and  appren- 
tices and  those  engaged  in  the  useful  trades,  and  early  in  1824  a  school  of 
mechanical  and  architectural  drawing  was  established.  This  experiment  seems 
to  have  been  crowned  with  complete  success ;  and  the  managers  proceeded  to 
establish  another  school,  in  which  should  be  taught  "  all  the  useful  branches 
of  English  literature  and  the  ancient  and  modern  languages."  This  project 
was  realized  in  1826.  In  1827  over  three  hundred  scholars  were  upon  its 
roll.  It  was  the  model  upon  which  the  Central  High  School,  shortly  after- 
wards established  by  the  city  as  part  of  the  public  school  system,  was  pat- 
terned. With  the  organization  of  the  public  high  school,  that  of  the  Institute 
was  abandoned  as  unnecessary.  The  drawing  school,  however,  was  con- 
tinued, and  has  maintained  an  uninterrupted  existence  to  the  present  Its 
leading  feature — ^that  of  training  pupils  for  actual  work  in  shop  and  office — 
has  always  been  rigorously  preserved,  and  at  the  present  time,  as  a  school 
for  mechanical  draughtsmen,  it  is  conceded,  by  those  best  qualified  to  judge, 
to  be  one  of  the  most  thorough  and  practical  of  any  in  the  country. 

About  sixteen  years  ago  classes  in  mathematics  were  established;  these 
later  became  a  part  of  the  school  of  machine  design.  Instruction  in  naval 
architecture  was  first  given  in  October,  1899. 

All  departments  of  instruction  were  united  in  the  year  1910  and  are  now 
known  as  the  School  of  Mechanic  Arts. 


LECTURES 

■ 

These  have  always  occupied  a  prominent  place  in  the  scheme  of  the 
Institute's  work,  from  the  beginning  to  the  present 

The  first  course  was  given  in  the  old  Academy  Building,  on  Fourth 
Street,  near  Arch,  owned  by  the  University  of  Pennsylvania,  the  use  of 
which  for  this  purpose  was  granted  by  the  trustees;  and  the  work  of  the 
professors  was  ably  supplemented  by  a  corps  of  volunteer  lecturers  from  the 
membership  of  the  Institute.  A  little  later,  the  Institute  rented  the  lower 
floor  of  the  old  Carpenters'  Hall  for  this  purpose,  and  finally,  on  the  com- 
pletion and  occupancy  of  the  hall,  the  lectures  were  held  in  its  own  lecture 
room. 

For  many  years  the  lectures  were  of  the  nature  of  regular  courses  on 
architecture,  mechanics,  physics,  and  chemistry,  varied  of  course  from  year 
to  year,  but  following  generally  the  plan  of  graded  or  cotisecutive  instruction, 
as  in  schools  and  colleges.  This  system,  however,  though  for  a  long  period 
admirably  useful  in  meeting  the  needs  of  the  public,  was  found  in  time  to  be 
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gradttslly  outgrowing  -its  usefulness.  Lecture  courses  on  scientific  themes, 
whidi  for  years  iiad  been  practicaily  pre-empted  by  The  Franklin  Institute, 
In  time  were  made  attractive  features  in  the  schools  and  colleges,  and  the 
popular  science  lecturer  became  a  conspicuous  figure  on  the  public  lecture 
platform.  And  so  it  came  about,  naturally,  that  the  Committee  on  Instruction 
found  it  advantageous  gradually  to  modify  its  plans  to  adapt  them  to  the 
changes  of  the  times.  For  a  number  of  years,  accordingly,  the  character  of 
the  Institute  lectures  has  departed  widely  from  the  old-time  pattern.  The 
object  at  present  most  conspicuously  kept  in  view  in  the  selection  of  the 
lectures  is  to  give  the  members  of  the  Institute  the  advantage  of  having 
presented  to  them  the  latest  advances  in  the  useful  arts  and  the  sciences 
bearing  thereon;  and,  to  this  end,  the  committee's  efforts  each  year  are 
directed  to  the  purpose  of  securing  the  services  of  men  of  eminence  in  their 
respective  fields  of  labor,  who  are  invited  to  select  their  own  themes.  Since 
its  foundation  The  Franklin  Institute  has  given  free  to  the  public  thousands 
of  lectures  by  distinguished  scientists  and  technologists  on  scientific  and 
technological  subjects  in  addition  to  numerous  popular  and  illustrated  ad- 
dresses on  subjects  of  immediate  interest  to  the  public  and  germane  to  the 
topics  of  the  day. 

MEETINGS 

General  meetings  of  the  Institute's  entire  membership  are  held  once 
each  month,  except  during  the  summer.  At  these  meetings  great  inven- 
tions and  discoveries,  important  engineering  projects,  and  notable  achieve- 
ments in  all  fields  of  scientific  progress  are  presented,  exhibited  or  discussed. 
Many  of  the  epoch-making  inventions  have  been  shown  in  their  experi- 
mental stages  at  these  meetings — ^as  the  phonograph,  the  electric  light,  the 
typewriter,  liquid  air  apparatus,  machine  telegraphy,  etc 

EXHIBITIONS 

As  a  means  of  promoting  the  mechanic  arts,  the  holding  of  exhibitions 
was  highly  favored  by  the  founders,  and  in  this  field  of  activity  the  Institute, 
for  many  years,  was  conspicuously  prominent 

The  first  exhibition  of  American  manufactures  was  held  in  October, 
1824,  in  Gtrpenters'  Halt 

This,  it  should  be  remembered  to  the  credit  of  the  Institute,  was  the 
first  of  the  kind  to  be  undertaken  in  this  country. 

The  exhibitions  of  the  Institute  were  held  yearly  or  biennially,  down  to 
the  year  1858.  Many  of  the  earlier  events  took  place  in  the  old  Masonic 
Hall,  on  Chestnut  Street,  above  Seventh,  and  in  a  temporary  annex  thereto; 
and  the  more  recent  ones  in  the  one-time  famous  Museum  Building,  at 
Ninth  and  Sansom.  Streets,  the  destruction  of  which  by  fire,  in  the  year  1850, 
made  it  necessary  for  the  managers,  for  several  years,  to  adapt  themselves 
to  less  desirable  quarters,  and  finally  to  discontinue  the  exhibitions  for  a 
time  for  want  of  a  centrally  located  building  suitable  for  the  purpose. 

In  the  year  1874  occurred  the  fiftieth  anniversary  of  The  Franklin  In- 
stitute, and  a  fortunate  circumstance  enabled  the  managers  to  signalize  the 


22  YEAR  BOOK  OF  THE  FRANKLIN  INSTITUTE 

event  by  holding  an  exhibition,  which  proved  from  every  point  of  view  an 
eminently  successful  one.  The  circumstance  spoken  of  was  the  fact  that  the 
Pennsylvania  Railroad  Company  placed  at  the  service  of  the  Institute,  for 
exhibition  purposes,  the  old  building  at  Thirteenth  and  Market  Streets,  for 
many  years  occupied  as  a  freight  station.  Over  268,000  visitors  attended  this 
exhibition. 

Successful,  however,  as  was  the  exhibition  of  1874,  it  was  eclipsed  in 
brilliancy,  and  in  value  from  the  educational  and  technical  standpoint,  by 
that  of  1884,  which  will  ever  be  memorable  in  the  annals  of  The  Franklin 
Institute.  This  was  the  Electrical  Exhibition,  held  in  the  autumn  of  that 
year,  under  the  direction  of  the  Institute,  and  which  by  Act  of  Congress, 
approved  February  26,  1883,  was  made  international  in  character.  It  was  the 
first  exhibition  in  America  devoted  exclusively  to  the  electrical  arts. 

In  1885  the  Novelties  Exhibition  was  held  in  the  building  erected  for 
the  electrical  exhibition. 

No  further  exhibitions  have  been  held  since  that  time,  though  the  In- 
stitute co-operated  with  the  Commercial  Museum  of  Philadelphia  in  the  man- 
agement of  the  National  Export  Exposition  of  1899. 


SOME  INSTANCES  OF  THE  mSTITUTE'S  WORK 

(CHRONOLOGICALLY  STATED) 


1824.  It  held  the  first  Exhibition  of  American  Manufactures  in  Car- 
penters' Hall  on  October  18,  19,  20.  Silver  medals  were  awarded  for  steel, 
domestic  carpetings,  straw  and  grass  bonnets,  etc 

Classes  were  established  in  Chemistry,  Mechanics,  Natural  History, 
Architecture,  Mathematics,  and  Drawing. 

The  first  cotu-se  of  lecttu'es  conunenced  April  28  and  was  held  in  the 
Academy  Building,  Fourth  Street  near  Arch. 

1826.  In  January  the  first  number  of  The  Franklin  Journal  was  issued 
under  the  editorial  management  of  Dr.  Thomas  P.  Jones,  who  two  years 
later  became  Superintendent  of  the  United  States  Patent  Office. 

It  extended  its  educational  efforts  by  establishing  on  April  6th  a  High 
School,  in  which  Mathematics,  Drawing,  Geography,  History,  Latin,  Greek, 
French,  Spanish  and  German  were  taught.  Three  hundred  and  focu*  pupils 
were  in  attendance  in  October. 

Thirty-four  thousand  visitors  attended  the  Institute's  Third  Industrial 
Exhibition  during  its  four  days'  progress. 

1827.  Select  Committee  on  Dry  Docks  made  a  lengthy  illustrated  report, 
giving  costs,  methods  of  operation,  etc. 

1829.  Committee  appointed  to  investigate  the  efficiency  of  moving  water 
as  a  motive  power  (water  wheel  experiments). 

1830.  Committee  appointed  to  inquire  into  causes  of  the  explosion  of 
steam  boilers. 

1831.  Joint  Committee  of  The  Franklin  Institute  and  American  Philo- 
sophical Society  first  began  systematic  meteorological  observations  in  aid  of 
agricultural  and  other  interests. 

1832.  Commission  appointed  to  examine  into  the  resources,  including 
agricultural,  of  Pennsylvania,  an  action  which  led  to  a  Geological  Survey 
of  the  State. 

Notable  paper  in  Journal  op  The  FkANKLix  Institute  by  Professor 
Walter  R.  Johnson  on  "  The  Strength  of  Steam  Boilers." 

The  Secretary  of  the  Treasury  of  the  United  States  requested  a  further 
extension  of  the  Institute's  inquiry  into  the  causes  of  the  explosion  of  steam 
boilers  to  include  the  prevention  of  steam  boiler  explosions. 

Committee  appointed  to  investigate  the  strength  of  materials.  This 
committee  devised  apparatus  of  various  forms  for  the  testing  of  metals, 
steam  boilers,  building  materials,  etc. 

The  Institute  was  requested  by  the  State  Legislature  to  examine  and 
report  upon  the  then  existing  system  of  weights  and  measures. 

as 
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1834.  The  Secretary  of  the  Commonwealth  of  Pennsylvania  presented 
the  thanks  of  the  State  for  the  report  on  weights  and  measures  received 
from  the  Institute. 

1837.  The  general  interest  created  by  the  Institute's  i¥ork  gave  rise  to 
a  movement  for  the  establishment  of  a  school  of  arts.  The  project  failed  at 
that  time,  but  resulted  later  in  the  iounding  of  the  Department  of  Science  of 
the  University  of  Pennsylvania. 

1838.  The  report  of  the  Committee  on  Uniformity  of  Weights  and 
Measures  was  printed.  (The  present  laws  of  the  State  are  based  on  this 
report) 

1839.  November  Journal  contained  full  translation  of  Daguerre's 
original  communication  to  the  French  Academy  describing  his  discoveries 
in  photography  (the  Daguerreot3rpe). 

1840.  Professor  A.  D.  Bache's  report  on  education  in  Europe  appeared 
in  the  Journal.  (This  report  was  made  for  use  in  connection  with  the 
organization  of  Girard  College.) 

1843.  The  Pennsylvania  Legislature  appropriated  $4000  to  be  devoted 
to  the  purchase  of  instruments  for  the  equipment  of  stations  throughout  the 
State  for  the  systematic  observation  and  collection  of  meteorological  facts; 
the  expenditure  being  left  in  the  hands  of  the  Institute. 

This  is  the  earliest  instance  on  record  of  the  appropriation,  in  any 
country,  of  public  funds  for  the  collection  of  facts  relating  to  the  weather. 

1850.  The  School  of  Design  for  Women  was  founded  by  the  Institute. 
Mrs.  Sarah  Peters,  first  Directress. 

1863.  Monthly  reports  of  Meteorological  Phenomena  at  Philadelphia 
were  published  in  the  Journal.     (These  were  continued  to  1869.) 

1864.  The  shape  and  proportion  of  screw  threads  used  in  machine 
construction  were  investigated  by  a  special  committee.  The  report  of  this 
committee  was  presented  in  1865  and  recommended  for  adoption  by  machine 
builders  throughout  the  United  States  a  uniform  and  simplified  system  of 
screw  threads. 

A  few  years  later  this  was  officially  adopted  by  the  Government,  and 
under  the  designation. of  the  "U.  S."  or  "Franklin  Institute  Standard"  is 
now  in  universal  use., 

1869.  Resolutions  passed  by  the  meeting  in  August  and  addressed  to 
Councils  suggested  an  exhibition  to  commemorate  the  hundredth  anniver- 
sary of  the  United  States  and  resulted  in  the  holding  of  the  Centennial 
Exhibition  of  1876. 

1872.  Committee  on  the  mode  of  determining  the  horsepower  of  steam 
boilers  published  its  report. 

1873.  I'^c  Institute  approved  Professor  Lesley's  recommendation  of  a 
more  thorough  Geological  Survey  of  Pennsylvania,  and  asked  the  Legislature 
to  give  prompt  and  full  effect  to  the  same.  (The  beginning  of  the  Second 
Geological  Survey.) 

Committee   on    Conflagrations   and    Deaths    from   Petroleum   Used   hi 
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Lamps.  A  full  report.  Resolutions  were  sent  to  the  Governor  and  Legis- 
lature, requesting  the  appointment  of  a  commission  to  investigate  the  sub- 
ject, determine  tests,  and  to  make  laws  relating  to  the  burning  of  oils  in 
lamps. 

1874.  Fiftieth  anniversary.  Held  great  industrial  exhibition  at  Thirteenth 
and  Market  Streets — ^the  site  of  the  Wanamaker  store. 

1875.  City  Councils  appropriated  money  for  the  expenses  of  an  expert 
commission  to  be  nominated  by  The  Franklin  Institute  and  to  act  in  con- 
junction with  the  Chief  Engineer  of  the  Water  Department.  To  this  com- 
mission was  referred  the  subject  of  the  present  and  future  water  supply  of 
Philadelphia. 

1876.  The  Pennsylvania  Museum  and  School  of  Industrial  Art  housed 
and  fostered  by  the  Institute. 

1882.  Report  of  the  Special  Committee  on  the  pollution  of  the  Schuylkill 
River  presented  its  report  suggesting  the  construction  of  an  intercepting 
sewer  along  the  Eastern  banks  of  the  Schuylkill  from  Manayunk,  with  an 
outlet  below  the  densely  populated  portions  of  the  city. 

1883.  Special  Committee  on  the  prevention  of  fires  in  theatres  presented 
an  exhaustive  report  which  contained  thirty-eight  recommendations  intended 
to  make  places  of  amusement  more  safe. 

1884.  Without  Federal  or  State  aid  the  Institute  held  the  first  great 
International  Electrical  Exhibition. 

The  first  International  Conference  of  Electricians  was  held  during  the 
progress  of  the  exhibition. 

During  and  immediately  after  the  exhibition  the  most  complete  and 
extended  series  of  tests  attempted  to  that  time  were  made  to  determine 
the  characteristics  of  all  the  more  important  types  of  electrical  apparatus  and 
appliances  then  commercially  used. 

The  organization  of  The  American  Institute  of  Electrical  Engineers 
this  year  resulted  from  the  holding  of  the  Electrical  Exhibition  and  the 
International  Conference  of  Electricians  held  under  the  auspices  of  the 
Institute. 

1885.  Novelties  exhibition  held  in  the  buildings  erected  for  use  of  the 
electrical  exhibition. 

1887.  The  Institute  organized  the  Pennsylvania  State  Weather  Service. 
Voluntary  observers  made  regular  reports  on  the  weather  conditions  of  the 
State.  An  appropriation  was  made  by  the  State  to  cover  cost  of  clerical 
services  and  printing.  The  service  was  in  operation  until  1891,  when  the 
State  discontinued  the  appropriation. 

1890.  Joseph  M.  Wilson's  voluminous  report  on  schools,  with  particular 
reference  to  trade  schools,  appeared  in  the  Journal  of  The  Franklin 
Institute  during  the  year.  (This  report  served  as  a  basis  for  the  organiza- 
tion of  the  Drexel  Institute.) 

1897.  A  communication  from  the  Board  of  Health  of  the  City  of  Phila- 
delphia requested  the  Institute  to  appoint  a  committee  to  confer  with  the 
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Board  of  Health  with  a  view  of  taking  action  to  abate  or  modify  the  smoke 
nuisance.    A  full  report  appeared  in  the  Jotjrnal. 

1899.  National  Export  Exposition  held  in  conjunction  with  the  Com- 
mercial Museum  of  Philadelphia. 

1901.  Resolutions  passed  to  promote  commerce  by  the  improvement  of 
waterways  and  approving  the  creation  of  the  Department  of  Commerce. 

1902.  The  metric  system  fully  discussed  at  the  monthly  meetings.  Reso- 
lutions passed  petitioning  the  national  government  to  enact  such  laws  as 
will  ensure  its  proper  use. 

1906.  Resolutions  passed  urging  the  improvement  of  national  watenvays, 
particularly  the  Chesapeake  and  Delaware  Canal. 

191 4.  Conducted  meeting  in  Philadelphia  celebrating  thirtieth  anniver- 
sary of  the  International  Electrical  Exhibition. 

191 5.  First  awards  of  The  Franklin  Medal. 

191 7.    Established  and  maintained  al  recruiting  and  examination  station 
for  applicants  for  admission  to  the  aviation  service  of  the  United  States  Army. 
Established  school  of  Navigation  for  the  United  States  Shipping  Board. 
Conducted  Free  Radio  School  for  men  of  the  selective  draft. 
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OF  THB  STATS  OF  PSmrSTLVAHIA  FOR  THB  PROMOTION  OF  THE 

MSCHAiriC  ARTS 

An  Act  to  amend  and  alter  the  Act  incorporating  The  Franklin  Institute 
of  the  State  of  Pennsylvania  for  the  promotion  of  the  Mechanic  Arts. 

Whereas,  The  Act  approved  March  thirtieth,  one  thousand  eight  hundred 
and  twenty- four,  incorporating  The  Franklin  Institute  of  the  State  of  Penn- 
sylvania, for  the  promotion  of  the  Mechanic  Arts,  has  been  found  insufficient 
and  inconvenient  for  accomplishing  the  objects  of  said  corporation,  and  the 
said  corporation  has  applied  for  alteration  and  amendment  thereof. 

Section  i.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  Commonwealth  of  Pennsylvania,  in  General  Assembly  met,  and  it  is 
hereby  enacted  by  the  authority  of  the  same,  that  the  present  members  of 
said  corporation,  and  all  such  persons  as  may  hereafter  become  members 
thereof,  shall  be,  and  are  hereby  created,  a  body  politic  and  corporate  by 
the  name  of  "  The  Frankun  iNSxiTxrrE  op  the  State  of  Pennsylvania  for 
THE  Promotion  of  the  Mechanic  Arts,"  and  shall  have  perpetual  succession, 
be  able  to  sue  and  be  sued,  to  plead  and  be  impleaded,  to  have  and  use  a 
common  seal,  and  the  same  to  break,  alter  and  renew  at  pleasure,  and  shall 
be  able  to  take,  hold,  purchase  and  enjoy  such  real  and  other  estates  of  any 
nature  or  kind  whatsoever  as  they  may  obtain  by  purchase,  devise,  bequest 
or  gift,  and  the  same  at  their  pleasure  to  sell,  lease,  mortgage,  pledge,  en- 
cumber, or  dispose  of  as  they  may  deem  proper  or  convenient  for  promoting 
the  objects  of  the  said  corporation;  and  the  said  corporation  shall  have  the 
like  power  over  any  real  estate  or  other  estates  now  owned  or  held  by  them ; 
provided,  that  the  clear  yearly  value  of  the  real  estate  at  any  time  held  by 
them  shall  not  exceed  ten  thousand  dollars. 

Sec  2.  That  it  shall  be  lawful  for  the  said  corporation  to  raise  funds 
for  the  payment  of  its  present  indebtedness,  and  for  all  other  purposes  of 
the  said  corporation,  to  create  and  sell  such  number  of  shares  of  stock,  at 
ten  dollars  each,  as  may  be  deemed  proper  to  represent  the  estates  of  the 
said  corporation,  and  the  certificates  of  such  stock  shall  be  in  such  form,  be 
transferable  in  such  manner,  subject  to  such  payments,  and  entitle  the  holder 
thereof  to  such  privileges,  as  the  said  corporation  may,  by  its  By-Laws  in 
reference  to  such  stock,  grant  and  direct. 

Sec.  3.  The  object  of  the  said  corporation  shall  be  the  promotion  and 
encouragement  of  manufactures  and  the  mechanical  and  useful  arts,  by  the 
establishment  of  lectures  on  the  sciences  connected  with  them,  by  the 
formation  of  cabinets  of  models,  minerals,  machines,  materials  and  products, 
by  exhibitions  and  premiums,  by  a  library  and  by  all  such  measures  as  they 
may  judge  expedient 
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Sec.  4.  The  members  of  the  said  corporation  shall  consist  of  manu- 
facturers, mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts, 
and  of  such  stockholders  in  said  corporation  as  may,  by  the  By-Laws,  be 
entitled  to  the  privileges  of  members;  and  every  member  shall  pay  such 
sum  for  an  annual  or  life  subscription  as  the  By-Laws  of  said  corporation 
may  require;  and  honorary  and  corresponding  members  may  be  elected  at 
such  times,  and  in  such  a  way,  and  with  such  privileges  as  said  corporation 
may  deem  expedient. 

Sec.  5.  The  said  corporation  shall  be  managed  in  such  way,  and  by 
such  number  of  officers,  managers  and  other  persons  as  the  By-Laws  may 
prescribe,  and  the  powers  and  functions  of  such  officers,  managers  or  other 
persons,  the  rights  and  duties  of  members,  the  manner  of  their  election,  and 
the  causes  which  may  justify  their  expulsion  or  suspension,  and  all  other 
concerns  of  the  said  corporation,  shall  be  fixed  and  regulated  by  its  By-Laws, 
which  By-Laws  shall  be  adopted  by  said  corporation  at  the  first  monthly 
meeting  after  the  acceptance  of  this  amended  Charter,  and  said  By-Laws 
shall  be  altered  and  amended  only  in  the  manner  provided  in  said  By-Laws 
as  then  adopted. 

Sec.  6.  So  much  of  the  Act  to  which  this  is  a  supplement  as  is  incon- 
sistent herewith  is  repealed. 

Office  of  the  Secretary  of  the  Commonwealth  of  Pennsylvania, 

April  25th,  1864. 
I  certify  that  the  foregoing  bill  passed  both  branches  of  the  Legislature, 
and  received  the  signature  of  the  Governor  on  this  day.    As  witness  my  hand 
the  day  and  the  year  above  written. 

(Signed.)  Eli  Slifer,  Secretary  of  the  Commonwealth, 
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Article  L — Trustees, 

Section  i.  All  Real  and  Personal  Estate  of  the  Institute  which  may 
hereafter  be  acquired  by  voluntary  subscription  or  devise,  bequest,  donation, 
or  in  any  way  other  than  through  its  own  earnings  or  by  investment  of  its 
own  funds,  saving  where  the  donors  shall  expressly  provide  to  the  con- 
trary, shall  be  taken  as  acquired  upon  the  condition  that  the  same  shall  be 
vested  in  a  Board  of  Trustees,  who  shall  be  appointed  in  the  manner  here- 
inafter indicated.  Unless  the  title  to  such  property  shall  be  directly  vested 
in  said  Board  of  Trustees  by  the  donors,  the  Institute,  by  deed  attested  by 
the  President  and  Secretary,  which  they  are  hereby  authoriied  to  execute 
and  deliver,  shall  forthwith  convey  the  same  to  said  Trustees,  who  shall  hold 
it  in  trust  for  the  purposes  specifically  designated  by  the  donors ;  or,  if  there 
shall  be  no  specific  designation,  for  the  benefit  of  the  Institute  in  the  way 
and  manner  hereinafter  provided,  so  that  the  same  shall  not,  in  any  event, 
be  liable  for  the  debts  of  the  Institute. 
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Sec  2.  Said  Board  of  Trustees  shall  be  composed  of  seven  (7)  members, 
originally  elected  by  the  Board  of  Managers  on  its  own  nomination. 

Vacancies,  as  they  occur,  shall  be  filled  by  election  by  the  Board  of 
Managers  from  nominations  made  by  the  remaining  Trustees  to  a  stated 
meeting  of  the  Board  of  Managers  at  least  one  month  prior  to  the  election ; 
the  Board  of  Managers  to  have  the  right  to  reject  any  nominations  not 
satisfactory  to  them.  » 

The  remaining  members  of  the  Board  of  Trustees,  whenever  at  any  time 
it  shall  be  deemed  necessary  to  do  so,  shall  have  power  to  assign  and  convey 
the  property  held  by  them,  so  as  to  vest  the  title  thereto  in  themselves  and 
their  successors. 

Sec.  3.  Said  Trustees  shall  have  full  power  and  authority,  from  time  to 
time,  to  assign,  sell  and  dispose  of  any  property,  real  and  personal,  by  them 
lield,  unless  there  shall  be  some  direction  by  the  donors  to  the  contrary,  and 
shall  have  power  to  convey  the  same  without  purchasers  being  obliged  to 
-see  to  the  application  of  the  purchase  moneys,  when  authorized  so  to  do  by  a 
vote  of  two- thirds  (^)  of  the  members  present  at  any  regular  or  special 
meeting  of  the  Board  of  Managers;  provided,  that  they  shall  not  be  obliged 
to  sell  or  convey  unless  a  majority  of  their  own  Board  shall  also  approve. 

Sec.  4.  Said  Trustees  shall  not  be  confined  to  legal  investments,  but 
shall  have  full  power  to  invest  in  any  real  property,  improvements  and 
alterations,  and  in  any  securities,  other  than  shares  of  stock,  or  unusual 
personal  obligations,  which  to  them  may  seem  advisable. 

Sec.  5.  Said  Trustees  shall  have  power  to  appoint  agents  to  act  for 
them,  and  for  the  acts  of  such  agents  they  shall  not  be  personally  responsible 
where  they  have  exercised  ordinary  prudence  in  selecting  them. 

Sec.  6.  Said  Trustees  shall  have  power  to  carry  into  effect  any  special 
trusts  upon  which  any  property  may  be  held  by  them.  They  shall  pay  out  all 
necessary  and  proper  costs,  charges  and  expenses,  and  from  time  to  time 
^hall  pay  over  the  net  income  to  the  Board  of  Managers,  to  be  applied  by 
them  to  the  uses  of  the  Institute  in  accordance  with  the  terms  of  the  trusts 
from  which  the  income  is  derived. 

The  principal  and  interest  of  all  trust  funds  shall  not  be  liable  for  debts 
of  the  Institute  but  shall  be  devoted  to  its  continuance  and  preservation. 

Sec.  7.  At  the  annual  meeting  of  the  Board  of  Managers  in  each  year, 
said  Board  of  Trustees  shall  present  report  of  their  proceedings  and  a 
•detailed  statement  of  their  receipts  and  expenditures  for  the  year.  An 
approval  of  such  account  shall  be  final  and  conclusive,  and  shall  bar  any 
right  to  demand  any  other  or  further  accounting. 

Sec.  8.  The  Board  of  Trustees,  at  a  meeting  of  the  members  of  the 
Institute,  called  after  three  (3)  months'  special  notice,  at  which  the  holders 
of  nine-tenths  (Vm)  of  the  whole  outstanding  shares  of  stock  shall  vote 
affirmatively,  may  convey  all  property,  real  and  personal,  in  them  vested,  to 
the  Institute,  free  and  clear  of  all  trusts ;  provided,  that  there  be  no  specific 
trusts  violated  by  such  conveyance,  and  that  all  the  members  of  said  Board, 
as  the  same  shall  then  be  constituted,  shall  approve  of  such  conveyance. 
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Article  II. — Stock, 

Section  i.  The  Real  and  Personal  EsUtes  of  the  Institute  as  held  upon 
the  First  day  of  January,  One  Thousand  Eight  Hundred  and  Eighty-one,, 
shall  be  valued  at  One  Hundred  Thousand  Dollars,  and  shall  be  represented 
by  Ten  Thousand  Shares  of  Stock  of  the  par  value  of  Ten  Dollars  eadu 
Said  shares  shall  be  divided  into  two  classes,  viz.: — 

First  Class. — Shares  not  registered  for  use :  on  which  no  annual  payment 
shall  be  charged  or  collected,  and  the  holders  thereof  shall  not  have  the 
privileges  of  members  of  the  Institute,  but  may,  if  of  legal  age,  vote  at  any 
annual  election  for  officers,  managers  and  auditors,  upon  the  payment  of 
One  Dollar  upon  each  share  of  stock  on  which  they  may  desire  to  vote: 
provided,  however,  such  shares  have  been  held  by  the  same  person  at  least 
three  months  before  such  election. 

Shares  of  the  First  Class  may  be  converted  into  shares  of  the  Second 
Class  at  the  pleasure  of  the  owners,  provided  the  transfer  be  approved  by 
the  Board  of  Managers;  but,  when  once  so  converted,  they  shall  zUrzys 
continue  in  the  Second  Class. 

Second  Class. — Shares  registered  for  use:  on  which  Twelve  Dollars 
per  annum  shall  be  due  and  payable  from  resident  members  in  advance  on 
the  first  day  of  October  in  each  year,  except  as  hereinafter  provided. 

Non-resident  holders  of  Second  Class  stock  shall  pay  an  annual  fee  of 
Five  Dollars. 

Sec.  2.  The  holders  of  Second  Class  stock  shall  be  entitled  to  the  use 
of  the  library,  lectures  and  reading-room;  and,  if  of  legal  age,  to  alt 
other  privileges  of  membership  in  the  Institute,  so  long  as  they  make  the 
annual  payment  in  advance;  and  shall,  on  the  payment  of  One  Dollar  there- 
for, be  entitled  to  a  Certificate  of  Membership. 

Sec.  3.  If  the  annual  dues  for  successive  years  remain  unpaid  at 
the  expiration  of  two  and  a  half  years  on  any  share  of  stock  of  the 
Second  Qass,  such  share  shall  then  become  forfeited  to  the  Institute;  but 
such  forfeiture  may  be  remitted  by  a  unanimous  vote  of  the  Board  of 
Managers. 

Sec.  4.  Stock  of  the  Second  Class  may  be  held  in  trust  for  persons  not 
of  legal  age,  and  shall  be  liable  to  the  pajrment  of  only  one-half  the  annual 
fees  due  upon  stock  of  Second  Gass  held  by  persons  of  legal  age ;  provided. 
that  when  such  minors  arrive  at  legal  age,  new  certificates,  subject  to  the 
full  annual  contribution,  shall  issue  on  payment  of  the  customary  fee. 

Sec.  5.  Certificates  for  the  First  Gass  stock  may  be  issued  for  any 
number  of  shares  in  a  single  certificate ;  but  every  certificate  for  the  Second 
Class  shall  be  for  one  share  only. 

Sec.  6.  No  share  of  stock  in  the  Second  Class  shall  be  transferred  until 
all  arrearages  and  fines  are  paid,  and  all  books  and  tickets  returned,  and  the 
transfer  approved  by  the  Board  of  Managers. 

Sec.  7.  All  certificates  of  stock  shall  be  signed  by  the  President  and 
Secretary;  shall  be  issued  by  the  Actuary,  and  shall  be  transferable  only  on 
the  books  of  the  Institute  by  the  owner,  or  his  legal  representative,  on  the 
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surrender  of  the  old  certificate,  and  of  a  fee  of  twenty-five  cents  for  each 
certificate. 

Sec.  8.  All  subscriptions  to  stock  shall  be  approved  by  the  Board  of 
lifanagers  before  the  certificate  can  be  issued. 

Sec.  9.  The  shares  of  stock  obtained  by  the  Institute  by  legacies,  dona- 
tions, or  forfeiture  shall  at  once  be  cancelled. 

Articlb  III.— Members. 

Section  i.  The  members  of  the  Institute  shall  consist  of  manufacturers, 
mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts,  and  they  may 
be  either  annual  contributors,  associate  members,  life  members,  permanent 
members,  holders  of  Second  Class  stock,  honorary  or  corresponding  members. 

Sec  2.  The  privileges  of  membership,  other  than  associate  membership, 
in  the  Institute  shall  extend  only  to  persons  of  legal  age  who  are  not  in 
arrears  and  who  shall  have  signed  the  Charter  and  By-Laws. 

Sec.  3.  Annual  contributors  shall  pay  yearly  dues  of  Fifteen  Dollars; 
shall  be  entitled  to  all  of  the  privileges  of  the  Institute,  and  shall  be  eligible 
to  any  office  or  to  membership  upon  any  committee. 

Sec.  4.  Non-resident  annual  contributors  shall  pay  an  entrance  fee  of 
Five  Dollars  and  annual  dues  of  Five  Dollars. 

Sec  5.  Associate  members  shall  be  over  seventeen  and  under  twenty- 
five  years  of  age.  They  shall  have  the  right  to  attend  all  meetings  of  the 
Institute,  use  the  library,  receive  the  Journal  and  serve  upon  committees, 
but  they  shall  not  have  the  right  to  vote  or  to  hold  office.  They  shall  pay 
annual  dues  of  Five  Dollars.  The  term  of  an  associate  member  shall  be 
limited  by  the  age  of  twenty-five  years,  after  which  he  shall  become  an  annual 
contributor  with  the  dues  and  privileges  of  that  class  and  he  shall  be  duly 
notified  of  the  transfer. 

Sec  6.  Annual  contributors,  whether  resident,  non-resident  or  associate 
members,  shall  be  elected  by  the  Board  of  Managers. 

Sec  7.  Honorary  and  Corresponding  Members  shall  be  nominated  by 
the  Board  of  Managers,  and  shall  require  for  their  election  four-fifths  of 
the  votes  of  the  members  present,  at  any  meeting  of  the  Institute  at  which 
their  nomination  may  be  acted  upon.    They  shall  pay  no  dues. 

Sec  8.  Life  members,  whose  membership  shall  not  be  transferable,  may 
be  elected  by  the  Board  of  Managers  upon  the  payment  of  Two  Hundred 
Dollars  in  any  one  year. 

Non-resident  Life  members  may  be  elected  in  the  same  way  upon  pay- 
ment of  Seventy-five  Dollars  in  any  .one  year. 

Sec.  g.  A  permanent  membership,  which  may  be  transferred  by  will  or 
otherwise,  subject  to  the  approval  of  the  Board  of  Managers,  may  be  granted 
by  the  Board  of  Managers  to  any  one  who  shall  contribute  to  the  Institute 
for  that  purpose  the  sum  of  One  Thousand  Dollars  in  any  one  year. 

Sec.  10.  Non-resident  members  shall  be  those  who  reside  permanently 
at  a  distance  not  less  than  twenty-five  miles  from  Philadelphia.  Transfers 
of  membership  from  the  resident  to  non-resident  class  may  be  g^ranted  by 
the  Board  of  Managers  at  its  discretion  in  cases  of  temporary  absence  of 
a  member  from  the  city  for  a  period  of  not  less  than  one  year. 
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Article  II. — Stock, 

Section  i.  The  Real  and  Personal  EsUtes  of  the  Institute  as  held  upon 
the  First  day  of  January,  One  Thousand  Eight  Hundred  and  £ighty-onc» 
shall  be  valued  at  One  Hundred  Thousand  Dollars,  and  shall  be  represented 
by  Ten  Thousand  Shares  of  Stock  of  the  par  value  of  Ten  Dollars  each. 
Said  shares  shall  be  divided  into  two  classes,  viz.: — 

First  Class, — Shares  not  registered  for  use :  on  which  no  annual  pajruient 
shall  be  charged  or  collected,  and  the  holders  thereof  shall  not  have  the 
privileges  of  members  of  the  Institute,  but  may,  if  of  legal  age,  vote  at  any 
annual  election  for  officers,  managers  and  auditors,  upon  the  payment  of 
One  Dollar  upon  each  share  of  stock  on  which  they  may  desire  to  vote; 
provided,  however,  such  shares  have  been  held  by  the  same  person  at  least 
three  months  before  such  election. 

Shares  of  the  First  Class  may  be  converted  into  shares  of  the  Second 
Gass  at  the  pleasure  of  the  owners,  provided  the  transfer  be  approved  by 
the  Board  of  Managers;  but,  when  once  so  converted,  they  shall  always 
continue  in  the  Second  Class. 

Second  Class, — Shares  registered  for  use:  on  which  Twelve  Dollars 
per  annum  shall  be  due  and  payable  from  resident  members  in  advance  on 
the  first  day  of  October  in  each  year,  except  as  hereinafter  provided. 

Non-resident  holders  of  Second  Class  stock  shall  pay  an  annual  fee  of 
Five  Dollars. 

Sec  2.  The  holders  of  Second  Class  stock  shall  be  entitled  to  the  use 
of  the  library,  lectures  and  reading-room;  and,  if  of  legal  age,  to  alf 
other  privileges  of  membership  in  the  Institute,  so  long  as  they  make  the 
annual  payment  in  advance ;  and  shall,  on  the  payment  of  One  I>ollar  there- 
for, be  entitled  to  a  Certificate  of  Membership. 

Sec.  3.  If  the  annual  dues  for  successive  years  remain  unpaid  at 
the  expiration  of  two  and  a  half  years  on  any  share  of  stock  of  the 
Second  Qass,  such  share  shall  then  become  forfeited  to  the  Institute;  but 
such  forfeiture  may  be  remitted  by  a  unanimous  vote  of  the  Board  of 
Managers. 

Sec.  4.  Stock  of  the  Second  Class  may  be  held  in  trust  for  persons  not 
of  legal  age,  and  shall  be  liable  to  the  payment  of  only  one-half  the  annual 
fees  due  upon  stock  of  Second  Class  held  by  persons  of  legal  age ;  provided, 
that  when  such  minors  arrive  at  legal  age,  new  certificates,  subject  to  the 
full  annual  contribution,  shall  issue  on  payment  of  the  customary  fee. 

Sec.  5.  Certificates  for  the  First  Qass  stock  may  be  issued  for  any 
number  of  shares  in  a  single  certificate ;  but  every  certificate  for  the  Second 
Qass  shall  be  for  one  share  only. 

Sec.  6.  No  share  of  stock  in  the  Second  Class  shall  be  transferred  until 
all  arrearages  and  fines  are  paid,  and  all  books  and  tickets  returned,  and  the 
transfer  approved  by  the  Board  of  Managers. 

Sec.  7.  All  certificates  of  stock  shall  be  signed  by  the  President  and 
Secretary;  shall  be  issued  by  the  Actuary,  and  shall  be  transferable  only  on 
the  books  of  the  Institute  by  the  owner,  or  his  legal  representative,  on  the 
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stxrrcnder  of  the  old  certificate,  and  of  a  fee  of  twenty-five  cents  for  each 
certificate. 

Sic  8.  All  subscriptions  to  stock  shall  be  approved  by  the  Board  of 
Mamagers  before  the  certificate  can  be  issued. 

Sec.  9.  The  shares  of  stock  obtained  by  the  Institute  by  legacies,  dona- 
tions, or  forfeiture  shall  at  once  be  cancelled. 

Articlb  III.— Members, 

Section  i.  The  members  of  the  Institute  shall  consist  of  manufacturers, 
mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts,  and  they  may 
be  either  annual  contributors,  associate  members,  life  members,  permanent 
members,  holders  of  Second  Class  stock,  honorary  or  corresponding  members. 

Sec  2.  The  privileges  of  membership,  other  than  associate  membership, 
in  the  Institute  shall  extend  only  to  persons  of  legal  age  who  are  not  in 
arrears  and  who  shall  have  signed  the  Charter  and  By-Laws. 

Sec  3.  Annual  contributors  shall  pay  yearly  dues  of  Fifteen  Dollars; 
shall  be  entitled  to  all  of  the  privileges  of  the  Institute,  and  shall  be  eligible 
to  any  office  or  to  membership  upon  any  committee. 

Sec.  4.  Non-resident  annual  contributors  shall  pay  an  entrance  fee  of 
Five  Dollars  and  annual  dues  of  Five  Dollars. 

Sec  5.  Associate  members  shall  be  over  seventeen  and  under  twenty- 
five  years  of  age.  They  shall  have  the  right  to  attend  all  meetings  of  the 
Institute,  use  the  library,  receive  the  Journal  and  serve  upon  committees, 
but  they  shall  not  have  the  right  to  vote  or  to  hold  office.  They  shall  pay 
annual  dues  of  Five  Dollars.  The  term  of  an  associate  member  shall  be 
limited  by  the  age  of  twenty-five  years,  after  which  he  shall  become  an  annual 
contributor  with  the  dues  and  privileges  of  that  class  and  he  shall  be  duly 
notified  of  the  transfer. 

Sec  6.  Annual  contributors,  whether  resident,  non-resident  or  associate 
members,  shall  be  elected  by  the  Board  of  Managers. 

Sec  7.  Honorary  and  Corresponding  Members  shall  be  nominated  by 
the  Board  of  Managers,  and  shall  require  for  their  election  four-fifths  of 
the  votes  of  the  members  present,  at  any  meeting  of  the  Institute  at  which 
their  nomination  may  be  acted  upon.    They  shall  pay  no  dues. 

Sec  8.  Life  members,  whose  membership  shall  not  be  transferable,  may 
be  elected  by  the  Board  of  Managers  upon  the  payment  of  Two  Hundred 
Dollars  in  any  one  year. 

Non-resident  Life  members  may  be  elected  in  the  same  way  upon  pay- 
ment of  Seventy-five  Dollars  in  any  .one  year. 

Sec  g,  A  permanent  membership,  which  may  be  transferred  by  will  or 
otherwise,  subject  to  the  approval  of  the  Board  of  Managers,  may  be  granted 
by  the  Board  of  Managers  to  any  one  who  shall  contribute  to  the  Institute 
for  that  purpose  the  sum  of  One  Thousand  Dollars  in  any  one  year. 

Sec  10.    Non-resident  members  shall  be  those  who  reside  permanently 
at  a  distance  not  less  than  twenty-five  miles  from  Philadelphia.    Transfers  ^ 
of  membership  from  the  resident  to  non-resident  class  may  be  granted  by 
the  Board  of  Managers  at  its  discretion  in  cases  of  temporary  absence  of 
a  member  from  the  city  for  a  period  of  not  less  than  one  year. 
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Sec.  II.  Members  shall  be  entitled  to  a  Certificate  of  Membership  on 
payment  of  One  Dollar. 

Sec.  12.  Resignations  of  membership  shall  be  made  to  the  Board  of 
Managers  in  writing,  but  shall  not  be  accepted  until  all  dues,  fines,  and 
arrears  of  dues  and  current  dues  at  the  annual  rate  up  to  the  date  of 
resignation,  shall  have  been  paid,  and  books  and  tickets  returned. 

Article  IV, ^Payments  of  Dues. 

Section  i.  The  annual  payment  of  fees  for  membership  shall  be  due 
and  payable  on  the  first  of  October  in  each  year,  in  advance ;  but  all  members 
elected  after  the  31st  of  March  in  each  year  shall  pay,  in  advance,  for  the 
current  year,  one-half  of  the  annual  dues. 

Sec.  2.  Any  member  whose  dues  are  more  than  three  months  in  arrears 
shall  be  notified  by  the  Actuary.  Should  such  dues  not  be  paid  when  they 
become  six  months  in  arrears,  the  privileges  of  membership  shall  by  that 
fact  be  suspended.  When  nine  months  in  arrears  such  member  shall  be 
again  notified,  and  if  such  dues  become  one  year  in  arrears,  the  said  member 
shall  by  that  fact  forfeit  all  connection  with  the  Institute.  The  Board  of 
Managers,  however,  may,  for  cause  by  it  deemed  sufiicient,  extend  the  time 
for  payment  and  for  the  application  of  these  penalties. 

The  Board  of  Managers  may,  for  sufficient  cause,  temporarily  excuse 
from  payment  of  annual  dues  any  member  who  from  ill  health,  advanced  age 
or  other  good  reason  assigned,  is  unable  to  pay  such  dues ;  and  the  Board  may 
remit  the  whole  or  part  of  the  dues  in  arrears  or  accept  in  lieu  thereof 
service  or  material  contributed  to  the  Institute. 

Sec.  3.  Every  person  admitted  to  membership  in  the  Institute  shall  be 
considered  as  liable  for  the  payment  of  dues  until  he  shall  have  resigned* 
been  dropped  or  have  been  relieved  therefrom  by  the  Board  of  Managers. 

Sec.  4.  The  annual  dues  from  contributing  members  may  be  applied  to 
the  current  expenses  of  the  Institute,  but  all  moneys  received  from  life  and 
permanent  membership  shall  be  vested  in  the  Board  of  Trustees,  the  income 
therefrom  only  to  be  applied  to  the  maintenance  fund. 

Article  V. — Officers. 

The  officers  shall  be  a  President,  three  Vice-Presidents,  a  Secretary,  a 
Treasurer,  and  twenty-five  Managers.  A  majority  of  the  Managers  shall  be 
persons  directly  interested  in  industrial  pursuits. 

Article  VL^Election  of  Officers. 

Section  i.  An  election  for  officers  shall  be  held  on  the  third  Wednesday 
in  January  in  each  year.  At  this  election  the  President  and  the  Treasurer 
shall  be  elected  to  serve  one  year,  and  one  Vice-President,  and  eight  Mana- 
gers, shall  be  elected  to  serve  for  three  years;  provided,  that  the  officers 
now  elected  or  who  may  hereafter  be  elected,  shall  continue  to  serve  until 
their  successors  be  elected. 
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One  Manager,  to  be  known  as  the  Alumni  Manager,  shall  be  elected  in 
January  of  every  third  year,  beginning  in  the  year  1910,  by  the  Alumni  Asso- 
ciation of  the  Institute,  to  serve  for  three  years.  A  vacancy  in  this  position 
shall  be  filled  by  election  in  the  same  manner  for  the  unexpired  term. 

The  Secretary  shall  be  elected  by  the  Board  of  Managers  at  their  first 
stated  meeting  after  the  annual  election  each  year. 

Sec.  2.  All  elections  for  officers  of  the  Institute-  shall  be  by  letter  ballot, 
and  no  vote  may  be  cast  by  proxy,  nor  received  from  a  member  in  arrears. 

Sec  3.  Nominations  for  the  annual  election  for  officers  shall  be  presented 
in  writing  at  the  stated  meeting  in  the  month  of  December.  Each  nomination 
paper  must  be  signed  by  at  least  two  members  in  good  standing,  who  shall 
certify  that  the  candidate  will  serve  if  elected.  After  the  nominations  are 
closed,  the  President  shall  appoint  three  members,  who  are  neither  officers 
nor  nominees,  to  act  as  tellers  of  the  election.  The  list  of  nominees  shall 
promptly  be  posted  at  the  Institute  and  incorporated  (with  -directions  for  ' 
voting)  in  a  ballot  to  be  sent  to  each  member  by  the  Secretary  at  least  one 
week  before  the  date  of  the  election.  Each  ballot  shall  be  accompanied  by  a 
return  envelope  addressed  "To  the  Tellers  of  Election,"  and  provided  with 
a  space  for  the  signature  of  the  member  voting. 

Sec.  4.  On  the  date  of  the  annual  election,  and  at  an  hour  previously 
designated  by  their  chairman,  the  tellers  shall  meet  at  the  Institute  and 
shall  count  all  legal  votes  that  have  been  received  by  mail  or  placed  in  the 
ballot  box  before  8  o'clock  p.m.;  and  when  the  count  is  completed  they 
shall  report  to  the  annual  meeting  of  the  Institute  the  total  number  of 
ballots  cast,  together  with  the  number  of  votes  received  by  each  candidate. 
Thereupon  the  presiding  officer  shall  announce  the  names  of  the  candidates 
who  received  the  plurality  of  votes  for  each  office,  and  shall  declare  them 
elected  officers  of  the  Institute  for  the  ensuing  terms. 

Article  Vll.-^PresidenL 

It  shall  be  the  duty  of  the  President,  or,  in  his  absence,  of  one  of  the 
Vice-Presidents,  in  order  of  seniority  of  election,  or,  in  their  absence,  of 
a  President  to  be  chosen  pro  tempore,  to  preside  at  all  meetings  of  the 
Institute  and  of  the  Board  of  Managers. 

Article  VIII. — Secretary, 

Section  i.  The  Secretary  of  the  Institute  shall  be  a  person  of  scientific 
attainments.  He  shall  receive  such  salary  as  may  be  fixed  by  the  Board  of 
Managers. 

Sec.  2.  He  shall  have  general  charge  and  supervision,  subject  to  the 
Board  of  Managers,  of  all  the  work  of  the  Institute,  and  of  its  library, 
museum,  laboratories,  and  property  in  general. 

Sec  3.  He  shall  keep  the  minutes  of  all  meetings  of  the  Institute ;  and 
shall  perform  all  the  duties  usually  pertaining  to  the  office  of  secretary. 

Sec  4.  He  «hall  be  ex  ofRcio  a  member  of  the  Board  of  Managers  and 
of  all  standing  committees  of  the  Institute. 
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Sec  5.  As  ex  oMcio  Secretary  of  the  Committee  on  Science  and  the 
Arts  he  shall  attend  all  meetings  of  that  G>mmittee  and  keep  the  minuta 
thereof.  He  shall  also  attend  meetings  of  sub-committees  at  which  his 
attendance  has  been  requested,  and  when  desired  shall  aid  sub-committees 
in  making  searches  and  in  the  examination  of  authorities,  documents,  a^ 
paratus,  etc. 

Two  weeks  before  each  stated  meeting  of  the  G>mmittee  he  shall  report 
to  its  Chairman  the  status  of  all  investigations  pending  before  the  sub- 
committees. 

He  shall  also  perform  any  other  duty  that  may  tend  to  advance  the 
work  of  the  Committee. 

With  the  approval  of  the  Board  of  Managers  he  may  appoint  an  assist- 
ant to  perform  some,  or  all  of  his  duties  as  Secretary  of  this  Committee. 

Abticle  IX. — Treasurer. 

It  shall  be  the  duty  of  the  Treasurer  to  receive  from  the  Board  of 
Trustees  all  funds,  which  they  may  pay  over  to  the  Board  of  Managers  in 
accordance  with  Section  6  of  Article  I.  He  shall  also  receive  all  moneys 
collected  for  the  Institute  by  the  Actuary.  He  shall  deposit  all  moneys 
received,  in  the  name  of  the  corporation,  in  such  institution  as  the  Board 
of  Managers  may  direct  He  shall  make  no  payments  without  written 
vouchers  from  the  Board  of  Managers.  He  shall  keep  acturate  accounts  of 
the  income  and  disbursements  of  the  Institute,  exhibit  an  accurate  statement 
of  his  receipts  and  pajrments  at  each  stated  meeting  of  the  Board  of 
Managers,  and  of  the  condition  of  the  finances  of  the  Institute  whenever 
called  on  by  them,  and  shall  make  an  annual  statement  thereof  at  the 
annual  meeting  of  the  Institute.  He  shall  give  bonds  to  an  amount  fixed  by 
the  Board  of  Managers  for  the  faithful  performance  of  his  trust  In  case 
of  a  vacancy  in  the  office  of  treasurer,  it  shall  be  the  duty  of  the  Board  of 
Managers  to  appoint  a  person  to  perform  the  duties  of  the  position  pro 
tempore. 

Article  X. — Board  of  Managers. 

Section  i.  The  Board  of  Managers  shall  consist  of  25  members  elected 
as  provided  in  Article  VI;  all  officers  of  the  Institute,  ex  oMcio,  except  the 
Trustees;  and  the  Chairman  of  the  Committee  on  Science  and  the  Arts, 
ex  oihcio. 

The  Board  of  Managers  shall  have  entire  charge  and  control  of  the 
current  receipts  and  expenditures  of  the  Institute,  and  of  all  its  business 
affairs  not  specially  reserved  to  the  Board  of  Trustees,  and  shall  have 
authority  to  do  all  acts  not  inconsistent  with  the  rights  and  duties  of  the 
Trustees  which  may  in  their  judgment  advance  the  interests  of  the  Institute. 

They  shall  have  authority,  by  exchange,  sale  or  otherwise,  to  add  to  or 
subtract  from  the  collections  of  books,  furniture  and  apparatus*  in  such 
manner,  however,  that  the  aggregate  value  of  the  same  to  the  Institute,  at 
any  time,  may  not  be  impaired. 

They  shidl  have  authority  to  elect  members  of  the  Institute,  except  Hon- 
orary and  Corresponding  Members,  who  shall  be  elected  by  the  Institute. 
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Sec  2.  They  shall  keep  regular  minutes  of  their  proceedings,  which 
shall  be  open  at  all  times  to  inspection  by  members  of  the  Institute. 

Sec  3.  They  shall  present,  at  the  annual  meeting  of  the  Institute,  a 
report  of  their  proceedings  and  of  the  condition  of  the  affairs  of  the 
Institute. 

Sec  4.  They  shall  hold  stated  meetings  once  in  each  month.  They 
shall  elect  their  own  officers,  except  the  chairman,  who  shall  be  the  Presi- 
dent of  the  Institute,  or  in  his  absence,  as  provided  for  in  Article  VII,  and 
shall  be  at  liberty  to  make  by-laws  for  their  own  regulation  not  inconsistent 
with  the  Giarter,  or  with  the  By-Laws  of  the  Institute.  Seven  of  their 
members  shall  constitute  a  quorum. 

Sec  5.  All  vacancies  in  the  Board  of  Managers  shall  be  filled  by  an 
election  at  the  next  stated  meeting  of  the  Institute. 

Article  XL'^Audits. 

The  accounts  of  the  Treasurer  and  Board  of  Trustees  shall  be  audited 
at  least  once  a  year  by  certified  public  accountants,  who  shall  report  to  the 
Board  of  Managers. 

Article  Xll.— Committees  of  the  Institute. 

Section  i.  There  shall  be  the  following  Standing  Committees,  each  to 
consist  of  ten  members,  to  be  appointed  by  the  President,  at  the  first  meeting 
after  the  annual  election,  who  may  be  aided  in  his  choice  by  nominations 
made  at  the  annual  meeting.  All  members  notified  of  their  appointment  to 
any  committee,  if  they  do  not  decline  before  the  next  stated  meeting,  shall 
be  considered  members  thereof: — 

1.  On  the  Library. 

2.  On  the  Museum. 

3.  On  Meetings. 

Sec.  2  There  shall  be  a  Committee  on  Science  and  the  Arts,  consisting 
of  sixty  members  of  the  Institute,  who  shall  pledge  themselves  by  their 
acceptance  of  membership  to  perform  such  duties  as  may  devolve  upon  them 
and  to  sustain  by  their  labors  the  scientific  character  of  the  Institute. 

They  shall  be  elected  by  the  Board  of  Managers  at  its  stated  meeting  on 
the  fourth  Wednesday  of  January,  twenty  members  being  elected  each  year 
to  serve  for  three  years. 

The  Secretary  shall  report  to  the  Board  of  Managers  at  said  meeting 
the  number  of  vacandes  on  the  Committee  from  any  cause,  and  the  names 
of  those  whose  terms  expire  that  year,  together  with  the  record  of  their 
attendance  at  meetings  of  the  Committee,  and  a  brief  summary  of  their 
partidpation  in  the  work  of  the  Committee  and  its  sub-committees.  Vacancies 
occurring  during  any  year  may  be  filled  by  the  Committee  itself  by  election  of 
members  to  serve  tmtil  the  following  January. 

Within  one  month  after  the  Annual  Election,  the  Committee  shall  hold 
a  meeting  at  which  it  shall  elect  a  Chairman  for  the  current  year. 

It  shall  be  tiie  duty  of  the  Committee  to  investigate  and  report  upon  any 
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subject  referred  to  it  by  a  vote  of  the  Institute,  or  any  Section  thereof,  and 
at  its  discretion  to  investigate  other  subjects  on  application. 

Applications  for  the  examination  of  any  subject  shall  be  made  to  the 
Committee,  either  by  recommendation  of  the  Institute,  or  any  Section  thereof, 
or  by  requests  from  inventors  or  others,  under  the  regulations  of  the 
Committee. 

It  shall  also  be  the  duty  of  the  Committee  to  make  or  recommend  the 
award  of  medak  and  other  forms  of  recognition  established  by,  or  in  charge 
of,  the  Institute. 

Sub-committees  to  examine  any  subject  shall  be  appointed  by  the  Chair- 
man of  the  General  Committee  from  its  membership,  but  they  may  indnde  a 
minority  of  persons  who  are  not  members  of  the  General  Committee  or  of 
the  Institute,  but  whose  expert  services  are  desired  in  the  examination. 

Reports  of  sub-committees  shall  be  made  to  the  General  Committee  in 
writing. 

Final  action  on  a  report  conferring  or  recommending  an  award  shall 
not  be  tsdcen  by  the  General  Committee  except  at  the  second  of  two  suc- 
cessive stated  meetings  at  which  it  has  been  read  and  been  open  for  dis- 
cussion and  amendment 

A  quorum  for  final  action  upon  a  report  conferring  or  recommending 
an  award  shall  consist  of  not  less  than  fifteen  members,  and  when  sudi 
report  is  adopted  it  shall  be  accepted  as  the  decision  of  the  Institute. 

Reports  when  issued  after  final  adoption  shall  set  forth  that  they  are  Ac 
action  of  The  Franklin  Institute  by  its  Committee  on  Science  and  the  Arts. 
They  shall  be  signed  by  the  President  and  the  Secretary  of  the  Institute  and 
by  the  Chairman  of  the  Committee;  and  the  seal  of  the  Institute  shall  be 
affixed  thereto.  The  Committee  may  provide  that  sudi  reports  shall  also  be 
signed  by  the  members  of  the  respective  sub-committees  who  made  the  in- 
vestigations and  prepared  the  reports. 

•  The  Chairman  of  the  Committee  shall  submit  to  the  stated  meetings  of 
the  Board  of  Managers  in  October,  December,  February,  April,  and  June  of 
each  year,  a  report  of  the  number  of  investigations  pending  before  tiie 
Committee,  the  number  disposed  of  since  the  last  report,  with  the  acdoo 
taken  or  award  made  in  each  case,  and  the  number  and  nature  of  new 
investigations  undertaken  since  the  last  report,  and  sudi  other  informatioo 
as  to  the  work  of  the  Committee  as  the  Board  of  Managers  may  require. 

He  shall  also  report  to  the  stated  meetings  of  the  Institute  sudi  recent 
action  of  the  Committee  as  he  may  deem  of  interest 

At  the  request  of  the  Committee  on  Publications,  and  to  make  as 
adopted  report  more  suitable  for  use  in  the  Journal  of  the  Institute,  the 
sub-committee  that  prepared  the  report  shall  have  authority  to  amplify  or 
abridge  it  without  in  any  way  changing  its  meaning  or  recommendation  for 
award;  but  the  fact  of  such  modification  must  be  stated  as  a  note  at  the 
beginning  of  its  publication  in  the  Jouknau 

Sec  3.  Each  committee  named  in  the  first  and  second  sections  shall 
choose  a  chairman  at  its  first  meeting  after  its  appointment 

Record  of  their  proceedings  shall  be  kept  by  the  Secretary.  They  shall 
report  to  the  Institute,  and  when  required  to  the  Board  of  Managers. 
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They  shall  be  governed  by  such  rules,  not  inconsistent  with  these  By- 
Laws,  as  may  be  adopted  by  them  respectively. 

The  Committees  on  the  Library,  on  Meetings,  and  on  Science  and  the 
Arts,  shall  meet  at  least  once  in  each  month,  except  in  July  and  August. 

Sec.  4.  No  bills  for  expenses  incurred  by  committees  shall  be  paid 
unless  approved  by  the  Committees  which  incurred  them. 

Article  XIIL — Meetings. 

Section  i.  The  Institute  shall  hold  stated  meetings  on  the  third 
Wednesday  of  each  month,  except  in  June,  July,  August,  and  September. 
That  on  the  third  Wednesday  in  January  of  each  year  shall  be  the  annual 
meeting. 

Sec.  2.  Special  meetings  shall  be  called  by  order  of  the  President,  upon 
request  of  the  Board  of  Managers,  or  the  written  application  of  twelve 
members  of  the  Institute.    Fifteen  members  shall  constitute  a  quorum. 

Article  XIV. — Order  of  Business. 

Section  i.  The  stated  meetings  of  the  Institute  shall  be  held  at  the 
hour  of  8  o'clock  p.m. 

Sec.  2.    The  order  shall  be  as  follows: 

1.  Reading  of  the  Minutes. 

2.  Reports  from  the  Board  of  Managers. 

3.  Reports  from  the  Standing  Committees,  etc. 
(i)    On  the  Library. 

(2)  On  the  Museum. 

(3)  On  Meetings. 

(4)  On  Science  and  the  Arts. 

4.  Reports  from  Special  Committees. 

JS.  The  paper  announced  for  the  evening. 

6.  The  Secretary's  report. 

7.  Deferred  business. 

8.  Consideration  of  new  business. 

Sec.  3.  At  the  annual  meeting,  the  tellers'  report  may  be  received  and 
read  by  the  Secretary  immediately  after  the  conclusion  of  any  number  of  the 
order  of  business. 

Sec.  4.  The  order  of  business  may  be  altered  for  any  meeting  by  a  vote 
of  two-thirds  of  the  members  present  thereat. 

Article  XV. — Rules. 

« 

The  Institute,  at  its  meetings,  shall  be  governed  by  Roberts'  Rules  of 
Order. 

Article  XVI. — Organisation  and  Government  of  Sections. 

Section  i.  For  the  promotion  and  encouragement  of  manufactures  and 
the  mechanic  arts,  as  well  as  of  the  sciences  connected  with  them,  members 
of  the  Institute  may  form  sections  and  hold  meetings  in  such  rooms  as  may 
be  provided  for  them  by  the  Board  of  Managers.    These  sections  shall  be 
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constituted  as  hereinafter  provided,  and  shall  have  precedence  in  the  order 
of  their  formation. 

Sec  2.  Any  number  of  members,  not  less  than  twelve,  may  constitute 
a  section. 

Sec.  3.  Members  desiring  to  form  a  section  shall  make  written  ap- 
plication to  that  effect  to  the  Committee  on  Sectional  Arrangements,  which 
committee  shall  report  such  applications  to  the  Board  of  Managers. 

If  the  application  shall  be  approved  by  the  Board  of  Managers,  the 
section  shall  be  established  and  the  names  of  the  petitioners  shall  be  recorded 
on  the  minutes  as  the  founders  of  that  section,  and  shall  be  reported  by 
the  Board  of  Managers  to  the  Institute  at  its  next  meeting.  Whenever  the 
petitioners  shall  have  organized,  they  shall  report  such  organization,  with 
the  names  of  their  officers,  to  the  Committee  on  Sectional  Arrangements. 
But  if  they  shall  fail  to  organize  such  section  within  six  months  after  the 
date  of  said  approval,  or  if  an  established  section  shall  fail  to  make  a  report 
of  its  proceedings  to  the  committee  during  any  period  of  twelve  months,  it 
shall  be  the  duty  of  the  Committee  on  Sectional  Arrangements  to  inform  the 
Board  of  Managers,  which  may  thereupon  declare  that  such  section  is 
extinct. 

Sec.  4.  All  members  of  the  Institute  shall  have  the  privilege  of  en- 
rolling themselves,  without  payment  of  additional  fees,  as  members  of  any 
of  the  sections  which  are  now,  or  which  may  hereafter  be,  established  in 
conformity  with  these  By-Laws,  and  such  enrollments  shall  be  reported 
from  month  to  month  to  the  secretaries  of  the  sections  designated;  but  no 
person  shall  be  entitled  to  any  of  the  privileges  of  any  of  the  sections  who 
has  not  complied  with  the  condition  of  Article  III  of  these  By-Laws. 

Sec.  5.  Each  section  shall  submit  to  the  Committee  on  Sectional 
Arrangements  prior  to  the  stated  meeting  of  the  Board  of  Managers  in 
December  of  each  year,  an  estimate  of  moneys  it  will  require  for  the  ensuing 
year,  and  such  estimate  the  Committee  on  Sectional  Arrangements  shall 
transmit,  with  its  recommendation,  to  the  Board  at  its  stated  meeting  in 
December. 

Sec.  6.  Each  section  shall  elect  its  own  officers  and  make  its  own  by- 
laws, not  inconsistent  with  the  Charter  and  By-Laws  of  the  Institute.  The 
Institute  shall  not  be  responsible  for  bills  contracted  by  any  section  in  con- 
formity with  the  conditions  prescribed  in  Section  4  of  Article  XII  of  Ae 
By-Laws  relating  to  committees,  nor  in  any  event  for  a  sum  greater  in  any 
one  year  than  the  amount  appropriated  by  the  Board  of  Managers  for  Ac 
service  of  the  section  for  that  year. 

Sec.  7.  All  requisitions  for  supplies  shall  be  made  by  order  upon  the 
Actuary  of  the  Institute. 

Sec.  8.  The  books,  papers,  apparatus,  specimens,  models,  and  all  other 
collections  of  each  section,  shall  be  the  property  of  the  Institute,  held  for 
the  use  of  that  section.  Donations  of  objects  or  books  to  or  for  any  section, 
shall  be  received  and  reported  to  the  Committee  on  Sectional  Arrangements, 
and  by  this  committee  to  the  Board  of  Managers,  as  donations  to  the  In- 
stitute for  the  use  of  that  section. 
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Sec.  9.  Each  section  shall  detennine,  subject  to  the  approval  of  the 
Board  of  Managers,  the  times  of  its  stated  meetings. 

Sec  la  Papers  read  and  lectures  delivered  before  any  section  and 
approved  by  the  same,  shall  be  referred  to  the  Committee  on  Publications 
of  the  Institute,  and  if  accepted  by  them»  shall  be  published  in  the  Journal 
of  the  Institute. 

Sec  II.  Societies  now  existing,  or  which  may  hereafter  be  founded, 
for  the  consideration  of  any  subjects  clearly  within  the  scope  of  The  Franklin 
Institute,  and  which  societies  may  desire  to  unite  with  The  Franklin  In- 
stitnte  as  sections,  shall  furnish  a  list  of  such  of  their  members  as  have 
declared  their  willingness  to  become  members  of  the  Institute,  to  the 
Committee  on  Sectional  Arrangements,  which  committee  shall  transmit  the 
same,  with  its  recommendation,  to  the  Board  of  Managers. 

Sec  12.  On  all  points  not  herein  provided  for,  each  section  shall  be 
governed  by  the  Charter,  By-Laws  and  usages  of  the  Institute. 

AmcLX  XVlL-^Amendments. 

Proposals  for  amendments  to  these  By-Laws  shall  be  presented  in  writ- 
ing, signed  by  two  members  in  good  standing,  at  any  stated  meeting  of  the 
Institute.  By  a  majority  vote  of  the  members  present  at  this  meeting  they 
may  be  considered,  amended,  referred,  postponed,  rejected,  or  ordered  to 
be  voted  upon  at  the  date  of  the  next  stated  meeting,  until  which  time  they 
shall  be  posted  at  the  Institute.  The  final  vote  upon  amendments  shall  be 
by  ballot,  and  if  two-thirds  of  the  votes  cast  are  in  favor  of  any  proposed 
amendment,  it  shall  be  declared  adopted;  except  that  amendments  to 
Article  II,  relating  to  capital  stock,  must  (subsequently)  be  ratified  by  a 
majority  of  the  stock  represented  at  a  meeting  specially  called  for  this 
purpose. 

BY-LAWS  OF  TH£  BOARD  OF  MANAGERS 
(As  Amended  June  8,  igio.) 

Section  i.  Officers, — ^The  President  of  the  Institute,  or,  in  his  absence, 
the  Vice-President,  in  order  of  seniority  of  election,  or  in  the  absence  of 
both,  a  member  elected  pro  tempore,  shall  preside  at  all  meetings  of  the 
Board.    Records  of  its  proceedings  shall  be  kept  by  the  Actuary. 

Sec  2.  Meetings, — The  Board  shall  hold  a  meeting  for  the  purpose  of 
organizing,  electing  a  Secretary,  and  a  Committee  on  Science  and  the  Arts ; 
and  appointing  an  Actuary,  Standing  Committees,  etc,  on  the  fourth  Wednes- 
day in  January,  and  regular  meetings  on  the  second  Wednesday  of  each 
month,  at  3.30  o'clock  p.m. 

Sec  3.  Special  meetings  may  be  called  by  the  President  at  his  discre- 
tion, and  shall  be  called  on  written  request  of  five  members  of  the  Board. 
In  case  of  his  absence  or  refusal  to  act,  such  special  meeting  shall  be  called 
by  the  Actuary. 

Sec  4.    Actuary, — ^An  Actuary  shall  be  appointed  by  the  Board  at  their 
first  meeting  after  the  annual  election.    He  shall  keep  a  correct  record  of 
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their  proceedings;  keep  a  roll  of  the  members,  and  note  their  attendance 
thereon;  give  notice  of  all  meetings  of  the  Board,  and  of  committees, 
delivered  at  least  two  days  prior  to  the  day  of  meeting;  act  as  Secretary 
of  the  following  Standing  Committees  of  the  Board:  on  Election  and 
Resignation  of  Members;  on  Stocks  and  Finance;  on  Exhibitions;  on  En- 
dowment. He  shall  notify  all  committees  of  the  Board  of  their  appoint- 
ment. He  shall  collect  and  receive  all  moneys  due  to  the  Institute,  and 
hand  them  over  to  the  Treasurer;  shall  act  as  agent  of  the  Journal  of  the 
Institute,  and  shall  transact  such  other  business  of  the  Institute  as  the  Board 
shall  direct.  In  all  matters  he  shall  be  subject  to  the  direction  and  control 
of  the  Board,  and  he  shall  receive  such  yearly  compensation  as  they  may 
determine. 

Sec.  s.  Secretary. — The  Secretary  of  the  Institute  shall  be  ex  ofUcio  a 
member  of  and  act  as  secretary  of  the  following  Standing  Committees  of 
the  Board:  on  Instruction;  on  Publications;  on  Sectional  Arrangements; 
Executive. 

Sec.  6.  Resignations, — All  resignations  by  members  of  the  Board,  after 
acceptance  thereof,  shall  be  reported  to  the  Institute  at  its  next  stated 
meeting. 

Members  who  have  not  attended  six  regular  meetings  prior  to  the  stated 
meeting  of  the  Institute  in  December,  shall  be  reported  thereat  as  having 
resigned,  unless  it  be  unanimously  voted  by  the  Board,  at  its  stated  meeting 
in  December,  that  such  member  has  been  absent  for  sufficient  reason. 

Sec.  7.  Standing  Committees. — The  following  Standing  Committees, 
consisting  of  five  members  each,  shall  be  appointed  by  the  President  and 
approved  by  the  Board : 

I.  On  Instruction.  2.  On  Election  and  Resignation  of  Members.  3.  On 
Stocks  and  Finance  4.  On  Publications.  5.  On  Exhibitions.  6.  On  Sectional 
Arrangements.    7.  On  Endowment.    8.  Executive. 

It  shall  be  the  duty  of  the  Executive  Committee  to  make  to  the  Board 
such  recommendation  as  it  may  deem  advisable,  but  in  the  absence  of  specific 
delegation  of  authority,  it  shall  have  no  power  to  act  on  behalf  of  the  Board. 

It  shall  be  the  duty  of  all  the  committees  to  keep  regular  minutes  of 
their  proceedings,  and  report  monthly  to  the  Board,  and  to  report  through 
the  Committee  on  Stocks  and  Finance  to  the  stated  meeting  of  the  Board 
in  September,  an  estimate  of  moneys  they  require  for  the  service  of  the 
ensuing  year. 

Sec.  8.  Professorships.— The  Board  may,  at  its  discretion,  establish 
such  Professorships  as  may  seem  advisable,  and  on  such  subjects  as  it  may 
designate,  to  serve  until  the  next  succeeding  first  meeting  after  the  annual 
meeting. 

Sec.  9.  Order  of  Business. — The  order  at  the  stated  meetings  shall  be 
as  follows: 

1.  Calling  the  roll. 

2.  Reading  the  minutes  and  acting  thereon. 

3.  Report  from  Treasurer,  and  action  on  bills. 
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4.  Reports  from  Standing  Committees,  and  action  thereon. 

(a)  On  Instruction. 

(b)  On  Election  and  Resignation  of  Members. 

(c)  On  Stocks  and  Finance. 

(d)  On  Publications. 

(e)  On  Exhibitions. 

(/)  On  Sectional  Arrangements. 
(g)  On  Endowment 
(A)  Executive. 

5.  Reports  from  Special  Committees  and  action  thereon. 

6.  Deferred  Business. 

7.  New  Business. 

Sec.  10.  Amendments. — These  By-Laws  may  be  altered  at  any  stated 
meeting  of  the  Board,  provided  the  alteration  be  approved  by  two-thirds  of 
the  members  present. 


AWARDS  BY  THE  INSTITUTE 


The  following  awards  are  made  by,  or  on  the  recommendation  o^ 
The  Franklin  Institute: 

The  Franklin  MedaL 

The  Elliott  Cresson  Medal. 

The  Howard  N.  Potts  MedaL 

The  John  Scott  Legacy  Medal  and  Premiiun. 

The  Edward  Longstreth  Medal  of  Merit. 

The  Certificate  of  Merit. 

The  making  or  recommending  of  these  awards  is,  by  resolution  of  the 
Institute,  entrusted  to  its  Committee  on  Science  and  the  Arts,  a  Committee 
consisting  of  sixty  members  of  the  Institute.  This  Committee,  for  the 
Institute,  awards  the  Franklin  Medal  to  distinguished  scientists  or  tech- 
nologists; and  investigates,  upon  application,  and  reports  on  any  worthy 
invention,  discovery  or  process,  awarding,  according  to  merit,  the  Elliott 
Cresson  Medal,  the  Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal 
of  Merit,  or  the  Certificate  of  Merit.  The  Institute,  ako  through  this  Com- 
mittee, recommends  to  the  Board  of  Directors  of  City  Trusts  of  the  Gty 
of  Philadelphia  the  awarding  of  the  John  Scott  Legacy  Medal  and  Premium, 
in  accordance  with  the  provisions  of  the  will  of  the  founder. 

The  Franklin  Medal  (Gold  Medal  and  Diploma).— Thb  medal  b 
awarded  annually  from  the  Franklin  Medal  Fund,  founded  January  i,  1914, 
by  Samuel  InsuU,  Esq.,  to  those  workers  in  physical  science  or  technology, 
without  regard  to  country,  whose  efforts,  in  the  opinion  of  the  Institute, 
acting  through  its  Committee  on  Science  and  the  Arts,  have  done  most  to 
advance  a  knowledge  of  physical  science  or  its  applications. 

The  Elliott  Cresson  Medal  (Gold  Medal  and  Diploma).— This  medal 
is  awarded  for  discovery  or  original  research,  adding  to  the  sum  of  human 
knowledge,  irrespective  of  commercial  value;  leading  and  practical  utiliza- 
tions of  discovery;  and  invention,  methods  or  products  embodying  sub- 
stantial elements  of  leadership  in  their  respective  classes,  or  unusual  skifl 
or  perfection  in  workmanship. 

The  Howard  N.  Potts  Medal  ((Sold  Medal  and  Diploma}.— This  medal 
is  awarded  for  distinguished  work  in  science  or  the  arts;  important 
development  of  previous  basic  discoveries;  inventions  or  products  of 
superior  excellence  or  utilizing  important  principles;  and  for  papers  of 
especial  merit  that  have  been  presented  to  the  Institute  and  published  in  its 
Journal. 

The  Edward  Longstreth  Medal  of  Merit  (Silver  Medal  and  Diploma).— 
This  medal,  with  a  money  premium  when  the  accumulated  interest  of 
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the  fund  permits,  is.  awarded  for  meritorious  work  in  science  or  the 
arts;  including  papers  relating  to  such  subjects  originally  read  before 
the  Institute,  and  papers  presented  to  the  Institute  and  published  in  its 
Journal.  In  the  event  of  an  accumulation  of  the  fund  for  medals  beyond  the 
sum  of  one  hundred  dollars,  it  is  competent  for  the  Committee  on  Science 
and  the  Arts  to  offer  from  such  surplus  a  money  premium  for  some  special 
work  on  any  mechanical  or  scientific  subject  that  is  considered  of  sufficient 
importance,  or  for  meritorious  papers  presented  to  the  Institute  and  pub- 
lished in  its  JouRNAU 

The  Certificate  of  Meritn-A  Certificate  of  Merit  is  awarded  to  persons 
adjudged  worthy  thereof  for  their  inventions,  discoveries  or  productions. 

The  John  Scott  Legacy  Medal  and  Premium  (Bronze  Medal,  Diploma, 
and  Premium  of  $20.00). — In  addition  to  the  foregoing  awards  by  the  Insti- 
tute, the  Board  of  Directors  of  City  Trusts  of  the  City  of  Philadelphia 
awards  this  medal  and  premium  upon  the  recommendation  of  the  Institute 
in  accordance' with  the  terms  of  the  deed  of  gift  restricting  it  "to  ingenious 
men  and  women  who  make  useful  inventions." 

HISTORY  OF  TH£  MEDALS. 

The  Franklin  MedaL— Samuel  Insull,  Esq.,  of  Chicago,  Illinois,  writ- 
ing under  date  of  December  23,  1913,  to  the  Board  of  Managers,  stated  that 
he  had  been  informed  it  would  be  a  source  of  gratification  to  them  if  the  Insti- 
tute had  available,  in  addition  to  such  medals  already  in  its  gifts,  a  medal  to  be 
known  as  The  Franklin  Medal,  and  to  be  awarded  from  time  to  time  in 
recognition  of  the  total  contributions  of  individuals  to  science  or  to  the  ap- 
plications of  physical  science  to  industry,  rather  than  in  recognition  of  any 
•ingle  invention  or  discovery,  however  important  He  agreed  to. provide 
for  the  founding  of  this  medal  under  the  following  general  conditions : 

1.  That  an  amount  not  exceeding  one  thousand  dollars 
should  be  furnished  by  him  for  procuring  appropriate  designs 
and  dies  for  the  medal  and  diploma. 

2.  That  the  medal  should  possess  distinct  artistic  merit,  and 
have  on  one  side  a  medallion  of  Benjamin  Franklin  done  from 
the  Thomas  Sully  portrait  in  the  possession  of  the  Institute. 

3.  That  the  medal  should  be  of  gold  and  have  an  intrinsic 
value  of  about  seventy-five  dollars. 

4.  That  the  sum  of  five  thousand  dollars  should  be  pro- 
vided by  him  to  be  held  in  trust  in  perpetuity  to  be  a  founda- 
tion for  this  medal,  and  to  be  known  as  The  Franklin  Medal 
Fund  (Founded  January  i,  1914,  by  Samuel  Insull,  Esq.). 

5.  That  the  interest  of  this  fund  should  be  used  from  time 
to  time  in  awarding  The  Franklin  Medal  to  those  workers  in 
physical  science  or  technology,  without  regard  to  country, 
whose  efforts  have,  in  the  judgment  of  the  Institute,  done  most 
to  advance  a  knowledge  of  physical  science  or  its  applications. 
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6.  That  any  excess  of  income  from  this  fund,  beyond  such 
average  annual  sum  as  might  be  deemed  necessary  by  the  Institute 
for  the  number  of  medals  it  is  considered  best  to  award,  mig^t 
be  used  for  premiums  to  accompany  the  medals. 

Mr.  Insull  said  he  understood  that  the  Institute  would  be  glad  to  award, 
on  the  average,  two  Franklin  Medals  a  year.  Though  this  would  leave  little 
surplus,  he  inserted  the  sixth  condition  to  prevent  an  undesirable  accumula- 
tion of  the  fund. 

At  the  Stated  Meeting  of  the  Board  of  Managers,  February  ii,  1914, 
the  above  offer  was  accepted,  and  its  acceptance  was  confirmed  to  Mr.  InsuO 
in  the  following  resolutions: 

"Resolved,  That  the  Board  of  Managers  of  The  Franklin 
Institute  of  the  State  of  Pennsylvania  accept  the  offer  of  Mr. 
Samuel  Insull  to  establish  The  Franklin  Medal,  under  the  con- 
ditions named  in  his  letter  of  December  23,  1913. 

"Resolved  further,  that  it  is  the  sense  of  the  Board  of 
Managers  of  The  Franklin  Institute  that  Mr.  Insull,  in  founding 
this  Medal,  has  rendered  a  notable  service  in  stimulating  workers 
in  Physical  Science  and  Technology  and  has  extended  materially 
the  useful  activities  of  the  Institute. 

"Resolved  further,  that  the  thanks  of  the  Board  of  Man- 
agers of  the  Institute  be,  and  are  hereby,  extended  to  Mr.  Insull 
for  his  generous  and  greatly  appreciated  action. 

"Resolved  further,  that  an  engrossed  copy  of  these  resolu- 
tions be  forwarded  to  Mr.  Insull." 

On  March  24,  1914,  Mr.  Insull  forwarded  his  check  for  six  thousand 
dollars,  and  the  following  deed  was  duly  executed  and  delivered : 

KNOW  ALL  MEN  BY  THESE  PRESENTS,  That  The 
Frankun  Institute  of  the  State  of  Pennsylvania  for  the 
Promotion  of  the  Mechanic  Arts,  hereinafter  named  The 
Franklin  Institute,  for  and  in  consideration  of  the  sum  of  Six 
Thousand  ($6,000)  Dollars  to  it  in  hand  paid  by  Samuel  Insull, 
Esq.,  the  receipt  whereof  is  hereby  acknowledged,  does  hereby 
certify  and  declare  that  it  holds  and  will  use  said  sum  of  money 
for  the  following  uses,  intents  and  purposes,  and  upon  the  fol- 
lowing perpetual  trusts,  that  is  to  say: 

1.  To  expend  One  Thousand  ($1,000)  Dollars,  or  so  much 
thereof  as  may  be  necessary,  for  the  purpose  of  paying  for  the 
design  of  a  medal,  and  the  necessary  dies  and  diploma  plates  for 
the  purposes  hereinafter  set  forth. 

2.  To  invest  and  keep  invested  the  balance  of  said  sum,  and 
from  the  income  derived  from  such  investments  from  time  to 
time  to  strike  off  and  award  medals  from  said  design  to  workers 
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in  physical  science  or  technology,  without  regard  to  country, 
whose  efforts,  in  the  opinion  of  the  Board  of  Managers  of  said 
The  Franklin  Institute,  have  done  most  to  advance  oar  knowledge 
of  physical  science  or  its  application.  Should  the  income  de- 
rived  from  this  fund  be  more  than  necessary  for  the  purposes 
aforesaid,  the  said  The  Franklin  Institute  may,  in  its  discretion, 
award  so  much  of  the  surplus,  as  its  Board  of  Managers  deems 
wise,  as  premiums  to  accompany  said  medals. 

3.  The  fund  thus  set  apart  shall  be  known  as  **  The  Franklin 
Medal  Fund*'  (Founded  January  i,  1914,  by  Samuel  Instdl.  Esq.). 

4.  The  medals  to  be  awarded  as  aforesaid  shall  be  of  gold, 
shall  have  distinct  artistic  merit,  shall  be  of  the  intrinsic  value 
of  about  seventy-five  ($75)  dollars,  and  shall  have  on  one  side 
thereof  a  medallion  of  Benjamin  Franklin  taken  from  his  portrait 
by  Thomas  Sully,  now  in  the  possession  of  the  said  The  Franklin 
Institute. 

In  Witness  Whereof,  The  said  The  Franklin  Institute  of 
the  State  of  Pennsylvania  for  the  Promotion  of  the  Mechanic 
Arts  has  hereunto  set  its  common  or  corporate  seal,  attested 
by  the  signatures  of  its  President  and  Secretary,  this  28th  day 
of  March,  A.D.  1914. 

Walton  CLark, 
President 

[seal]  R.  B.  Owens, 

Secretary. 

The  Elliott  Cresson  Medal.— Under  date  of  February  18^  i848»  Elliott 
Cresson,  Esq.,  of  Philadelphia,  Pennsylvania,  conveyed  to  the  Trustees  for 
The  Franklin  Institute  one  thousand  dollars  of  the  six  per  cent  convertible 
loan  of  the  President,  Managers  and  Company  of  the  Schuylkill  Navigation 
Company — to  hold  the  said  sum  and  the  interest  to  accrue  thereon,  for  the 
following  uses  and  purposes: 

1.  The  trustees  to  keep  the  principal  invested  as  it  now  (1848) 
is  until  it  is  reimbursed  by  the  said  Company,  and  immediately 
after  such  reimbursement  to  reinvest  the  said  principal  of  one 
thousand  dollars  in  such  securities,  bearing  interest,  as  may  by 
law  be  designated  for  the  investment  of  trust  funds.  And  from 
time  to  time,  as  the  said  principal  sum  may  be  reimbursed,  to 
reinvest  the  same  in  like  manner. 

2.  To  cause  suitable  dies  to  be  prepared  for  striking  the 
gold  medal  out  of  the  first  sufficient  moneys  received  for  interest 
on  the  said  sum  of  one  thousand  dollars,  the  dies  to  bear  the 
following  devices  and  inscriptions:  The  obverse, — a  medallion 
likeness  of  the  said  Elliott  Cresson  with  inscription  around 
the  margin,  ''Elliott  Cresson  Medal,  A.D.  1848."  Reverse,— 
around  the  margin,  "Awarded  by  The  Franklin  Institute  of 
Pennsylvania."    The  centre  to  be  filled  by  engraving  the  name 
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of  the  party  to  whom  awarded  and  the  year  in  which  the  award 
is  made. 

3.  After  the  said  dies  have  been  prepared,  and  paid  for  out 
of  the  money  received  for  interest,  the  said  Trustees  to  cause 
to  be  struck,  from  time  to  time,  such  number  of  gold  medab  as 
the  interest  received  will  pay  for,  and  to  deliver  the  same  to 
the  Treasurer  of  The  Franklin  Institute,  to  be  by  him  transmitted 
to  such  persons  or  parties  as  the  said  Franklin  Institute  may 
have  awarded  the  same;  the  said  awards,  however,  to  be  in  all 
instances  made  either  for  some  discovery  in  the  arts  and 
sciences,  or  for  the  invention  or  improvement  of  some  useful 
machine,  or  for  some  new  process  or  combination  of  materials 
in  manufactures,  or  for  ingenuity,  skill  or  perfection  in 
workmanship. 

The  Howard  N.  Potts  Medal.— Howard  N.  Potts,  Esq.,  of  Philadel- 
phia, Pennsylvania,  died  July  24,  1906,  leaving  a  will  in  which  he  provided 
for  the  establishment  of  this  medal  as  follows : 

"  I  give  and  bequeath  to  The  Franklin  Institute  of  the  State 
of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts  and 
its  successors,  the  sum  of  one  thousand  dollars,  without  deduction 
for  taxes  or  charges ;  in  trust  to  invest  the  same  and  apply  the  in- 
come thereof  or  such  part  or  portion  of  it  as  may  be  adequate  for 
the  purpose,  from  time  to  time,  to  the  purchase  of  a  gold  medal, 
to  be  awarded  in  the  name  of  the  said  Franklin  Institute  for 
distinguished  work  in  science  or  the  mechanic  arts." 

The  Edward  Longstreth  Medal  of  Merit. — In  the  month  of  May,  1890^ 
Edward  Longstreth,  Esq.,  of  Philadelphia,  Pennsylvania,  retired  member 
of  The  Baldwin  Locomotive  Works,  deposited  with  The  Franklin  Institute  in 
trust,  a  registered  bond  of  the  Baltimore  Traction  Company  for  the  sum  of 
one  thousand  dollars,  for  the  founding  and  perpetuation  of  the  Edward  Long- 
streth Medal  of  Merit;  the  interest  accruing  from  said  principal  sum  to 
be  used  in  procuring  and  awarding  said  medals  for  the  encouragement  of 
invention,  and  in  recognition  of  meritorious  work  in  science  and  the  in- 
dustrial arts;  the  said  awards  to  be  made  by  The  Franklin  Institute  through 
its  Committee  on  Science  and  the  Arts,  tmder  such  rules  as  said  Committee 
may  adopt. 

This  donor  further  presented  to  The  Franklin  Institute  twelve  silver 
medals  and  the  dies  therefor  designed  and  executed  under  the  direction  of  a 
committee  of  the  Institute  with  his  approval 

On  May  14,  1890,  the  Board  of  Managers  of  The  Franklin  Institute,  by 
resolution,  accepted  on  behalf  of  the  Institute  the  gifts  of  the  donor,  and  00 
September  17,  1890,  the  Institute,  by  resolution  following,  confirmed  the 
acceptance : 

"Resolved,  That  the  Institute  hereby  confirms  the  action  of 
the  Board  of  Managers  in  accepting  the  gift  of  foundation  of  the 
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Edward  Longstreth  Medal  of  Merits  and  in  expressing  its  grate- 
ful acknowledgments  for  the  gift 

"  Resolved,  That  the  grant  of  the  Edward  Longstreth  Medal, 
in  accordance  with  the  wishes  of  the  donor,  be  entrusted  to  the 
Committee  on  Science  and  the  Arts,  subject  to  such  conditions 
as  the  said  Committee,  with  the  approval  of  the  Institute,  may 
propose." 

The  obverse  of  the  medal  bears  the  effigy  of  the  donor,  and  is  inscribed 
around  the  margin,  "The  Edward  Longstreth  Medal  of  Merit,  Founded 
189a"  On  the  reverse  is  inscribed  around  the  margin,  "Awarded  by  The 
Franklin  Institute,"  and  in  the  centre  is  engraved  the  name  of  the  recipient 
with  the  date  and  object  of  award. 

On  March  19^  1913,  Charles  Longstreth,  son  of  the  above-named  Edward 
Longstreth,  deposited  with  The  Franklin  Institute  the  further  sum  of  one 
thousand  dollars  to  be  added  to  the  original  fund  to  be  kept  with  it  in  trust 
in  perpetuity,  the  interest  to  be  used,  as  is  the  interest  of  the  original  fund. 

The  Certificate  of  Merit.— At  the  stated  meeting  of  the  Institute,  held  on 
June  21,  1882,  the  following  resolution  was  adopted: 

''Resolved^  That  the  Committee  on  Science  and  the  Arts  of 
The  Franklin  Institute  is  hereby  authorized  to  award,  and  issue 
to  persons  by  said  Committee  adjudged  worthy,  a  Certificate 
of  Merit  for  their  inventions,  discoveries  or  productions,  which 
certificate  shall  read  as  follows: 

'The  Franklin  Institute  of  the  State  of  Pennsylvania  for 

the  Promotion  of  the  Mechanic  Arts,  awards  to 

this  Certificate  of  Merit    This  award  is  made 


pursuant  to  the  recommendation  of  the  Committee  on  Science 
and  the  Arts. 

Report   No. Approved,   19       

President. 


[seal]  Secretary. 


Chairman  of  the  Committee  on  Science  and  the  Arts* 


tf 


The  John  Scott  Legacy  Medal  and  Premium.— John  Scott,  chemist,  late 
of  Edinburgh,  Scotland,  by  his  will,  made  in  the  year  1816,  bequeathed  the 
sum  of  four  thousand  dollars  in  the  funded  three  per  cent  stock  of  the 
United  States,  to  the  corporation  of  the  City  of  Philadelphia,  directing  that 
the  interest  and  dividend  becoming  receivable  thereon  should  be  laid  out  in 
premiums^  to  be  distributed  among  ingenious  men  and  women  who  make 
useful  inventions,  no  such  premium,  however,  to  exceed  twenty  dollars,  and 
that  therewith  shall  be  given  a  copper  medal  with  this  inscription :  "  To  the 
most  deserving." 
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The  Select  and  Common  Councils  of  the  City  of  Philadelphia,  by  an 
ordinance  passed  November  22,  1821,  vested  the  recommendation  of  these 
premiums  and  medals  in  The  Philadelphia  Society  for  Promoting  Agriculture, 
a  society  formed  in  the  yea^  1785.  Thirty-seven  recommendations  were 
made  by  the  Society  from  1822  to  1834.  By  a  supplemental  ordinance,  dated 
February  27,  1834,  The  Franklin  Institute  was  authorized  and  empowered 
to  carry  into  effect  the  conditions  and  provisions  of  the  ordinance  passed 
November  22,  1821.  In  1835,  a  standing  committee  to  have  charge  of  the 
legacies  and  trusts  confided  to  the  City  was  appointed,  and  in  1854,  a  further 
ordinance  was  passed  authorizing  the  superintendent  of  trusts,  under  the 
supervision  of  the  Committee  on  Trusts,  to  distribute  the  premiums,  but 
"only  to  such  persons  as  The  Franklin  Institute  shall  report  as  being  the 
authors  of  useful  inventions  .  .  .''  The  control  of  John  Scott's  Premium 
Fund  was  further  transferred  in  1870  to  the  Board  of  Directors  of  City 
Trusts,  a  board  created  by  an  Act  passed  and  approved  June  30>  1869,  by  the 
Legislature  of  the  State  of  Pennsylvania,  for  the  purpose  of  administering  all 
estates  dedicated  to  charitable  uses,  or*trusts,  the  charge  or  administration 
of  which  become  vested  in  or  confided  to  the  Gty  of  Philadelphia.  This 
Board,  by  a  resolution  passed  April  12,  1882,  referred  the  administration 
of  the  premium  fund  to  its  Committee  on  Wills  Hospital  and  Minor  Trusts, 
and  this  committee  resolved  that  it  would  favorably  receive  the  names  of 
any  persons  whom  The  Franklin  Institute  from  time  to  time  reported  to 
the  Committee  on  Minor  Trusts  as  worthy  of  receiving  the  John  Scott 
Legacy  Medal  and  Premium.  The  Institute,  by  a  resolution  passed  June 
21,  1882,  accepted  the  above,  and  referred  the  duty  of  making  examinations 
and  recommending  awards  to  its  Committee  on  Science  and  the  Arts. 

Since  1834,  therefore,  when  the  Philadelphia  Society  for  Promoting 
Agriculture  had  ceased  its  activities  and  when  the  authorization  to  make 
recommendations  of  the  John  Scott  Legacy  Medal  and  Premium  was  trans- 
ferred to  the  Institute,  the  various  committees  and  boards  in  which  the 
control  of  the  John  Scott  Premium  Fund  became  vested  have  renewed  this 
authorization  and  the  Institute  continues  to  make  recommendations  of  this 
award  to  the  Board  of  Directors  of  City  Trusts  of  the  City  of  Philadelphia. 


v'! 


REGULATIONS  OP  THE  COMMITTEE 
ON  SCIENCE  AND  THE  ARTS 


Article  I. — Investigations, 

Section  i.  The  Committee  shall  investigate,  by  sub-committee  or  other- 
wise, any  subject  refierred  to  it  by  the  Institute  or  by  any  of  its  sections; 
and  upon  a  majority  vote  of  the  members  present  at  any  stated  meeting, 
it  may  investigate  any  subject  presented  on  motion  of  a  member  or  by 
application  as  herein  provided.  '   • 

StEC  2.  Secret  processes  or  compounds  will  not  be  considered  by  the 
Committee;  nor  will  the  treatment  of  materials  by  any  substance  be  con- 
sidered, unless  the  composition  used  and  the  method  of  treatment  are  fully 
disclosed. 

Sec.  3.  An  applicant  for  investigation  of  a  subject  will  be  furnished  by 
the  Secretary  with  a  copy  of  the  regulations  governing  investigations. 

Sec.  4.  An  application  for  investigation  shall  be  made  in  writing  on  a 
blank,  substantially  like  "Form  A"  below,  which  may  be  obtained  from 
the  Secretary.  This  application  shall  be  addressed  to  the  Secretary, 
who  will  upon  receipt  refer  it  to  the  Sub-Committee  on  New  Subjects  and 
Preliminary  Examination;  this  sub-committee  shall  recommend  to  the  Com- 
mittee its  acceptance  or  rejection,  upon  which  the  Secretary  shall  notify  thq 
applicant  accordingly. 

Sec  5.  It  shall  not  be  competent  for  any  member  of  the  Committee  on 
Science  and  the  Arts  to  be  an  applicant  for  any  of  the  awards  in  the  gift, 
or  under  the  recommendation,  of  the  said  Committee,  unless  the  subject  for 
award  be  referred  to  the  Committee  by  a  vote  of  the  Institute. 

Article  II. — Meetings  of  the  Committee. 

Section  i.  The  Committee  shall  hold  stated  meetings  at  8  o'clock  p.m. 
on  the  first  Wednesday  of  each  month,  excepting  July  and  August. 

Sec  2.  Special  meetings  may  be  called  by  the  Chairman,  and  shall  be 
called  by  him  upon  the  written  request  of  five  members  of  the  Committee. 

Sec  3.  At  all  meetings  of  the  Committee  nine  members  shall  constitute 
a  quorum  for  transacting  general  business,  but  for  final  action  upon  a  report 
conferring  or  recommending  an  award  or  for  amending  the  rules  of  the 
Committee,  a  quorum  shall  consist  of  not  less  than  fifteen  members. 

Sec  4.  At  its  stated  meeting  the  Committee  shall  proceed  in  the  fol- 
lowing 

Order  of  Business: 

1.  Calling  the  roll. 

2.  Reading  of  the  minutes  of  preceding  meeting. 

3.  Reading  of  correspondence. 
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4.  Approval  of  bills. 

5.  Report  of  Sub-Committee  on  New  Subjects  and  Preliminaiy  Ex- 

amination. 

6.  Reports  of  standing  and  special  sub-committees. 

7.  Consideration  of  reports  for  final  action. 

8.  Reports  of  sub-committees  on  investigation,  first  reading. 

9.  Deferred  business. 

10.  New  business. 

11.  Adjournment 

Sec  5.  Members  shall  not  be  entitled  to  the  floor  more  than  twice  on  aiij 
question  without  the  consent  of  the  Committee. 

Sec  6.  There  shall  be  no  debate  on  points  of  order  except  on  an  afpeaX 
from  the  decision  of  the  Chairman,  or  on  a  question  referred  by  him  to  the 
Committee.  In  such  cases  no  member  shall  have  the  floor  more  than  onoe 
without  the  consent  of  the  Committee. 

Akticle  III. — Chairman. 

Section  i.  Nominations  for  a  Chairman  to  serve  for  one  year  shall  be 
made  at  the  stated  meeting  of  the  Committee  in  February,  and  the  dcctioo 
shall  be  by  ballot  at  the  same  meeting,  when  the  person  receiving  the  highest 
number  of  votes  shall  be  declared  elected.  He  shall  immediately  ?ffsff^»^ 
office  and  shall  perform  his  duties  until  his  successor  is  installed.  He  shall 
not  be  eligible  for  election  in  two  successive  terms. 

Sec  2.  The  Chairman  shall  appoint  the  members  of  all  sub-committees 
tmless  otherwise  ordered,  and  may  serve  ex  oMcio  on  all  sub-committees 
except  those  charged  with  investigations. 

Sec.  3.  The  election  of  a  member  as  Chairman  shall  be  held  to  vacate 
his  membership  of  any  and  all  sub-committees  on  investigation  on  which 
he  may  be  serving,  except  if  he  has  the  report  of  such  Committee  prepared 
or  in  preparation,  in  which  case  he  shall  complete  his  work,  but  when  such 
report  is  presented  for  consideration,  he  shall  call  on  another  member  to 
preside  while  the  subject  is  under  discussion. 

Sec  4.  The  Chairman  shall  submit  to  the  stated  meetings  of  the  Board 
of  Managers  in  October,  December,  February,  April,  and  June  of  each 
year,  a  report  of  the  number  of  investigations  pending  before  the  Com- 
mittee, the  number  disposed  of  since  the  last  report,  with  the  action  taken 
or  award  made  in  each  case,  and  the  number  and  nature  of  new  investiga- 
tions undertaken  since  the  last  report,  and  such  other  information  as  to  the 
work  of  the  Committee  as  the  Board  of  Managers  may  require.  He  shall 
also  report  to  the  stated  meetings  of  the  Institute  such  recent  action  of  the 
Committee  as  he  may  deem  of  interest 

Article  IV. — Standing  Sub-Committees. 

Section  i.  There  shall  be  appointed  each  February  by  the  Chairman  a 
sub-committee  of  not  less  than  five  members  of  the  Committee,  to  be  styled 
the  "  Sub-Committee  on  New  Subjects  and  Preliminary  Examination."    The 
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duties  of  this  sub-committee  shall  be  to  keep  a  general  observation  of  progress 
made  in  science  and  the  arts  and  to  report  to  the  Committee  subjects  ad« 
judged  worthy  of  investigation;  to  co-operate  with  the  Secretary  in  keeping 
the  work  of  the  Committee  properly  before  the  public,  and  to  recommend 
at  each  regular  meeting  the  acceptance  or  otherwise  of  all  applications  for 
investigation.  This  sub-committee  shall  meet  at  least  once  prior  to  each 
regular  meeting  of  the  Committee. 

Sec  2.  There  shall  be  appointed  each  December  by  the  Chairman  from 
the  membership  with  the  consent  and  approval  of  the  Committee,  a  sub- 
committee styled  the  "  Sub-Committee  on  Literature."  It  shall  be  the  duty 
of  this  sub-committee  to  examine  carefully  all  papers  that  have  been  pre- 
sented to  the  Institute  and  published  in  its  Journal  during  the  current  year, 
and  to  report  to  the  Committee  not  later  than  the  following  April  meeting 
which  of  these  papers  deserve  the  award  of  either  of  the  following  medals, 
viz.: 

1.  The  Howard  N.  Potts  Medal; 

2.  The  Edward  Longstreth  Medal  of  Merit, 

The  Institute,  through  the  Committee,  may  award  said  medals  to  the 
authors  of  papers  so  recommended,  except  that  it  shall  not  so  award  more 
than  one  Potts  Medal  in  any  one  year. 

The  Sub-Committee  on  Literature  shall  also  consider  any  publication  or 
treatise  devoted  to  science  or  the  mechanic  arts,  submitted  by  the  Com- 
mittee, and  if  in  its  judgment  said  work  appears  to  be  of  unusual  merit  it 
may  recommend  that  its  author  be  awarded  the  Potts  Medal,  provided  that 
such  medal  shall  not  be  so  awarded  more  than  once  in  any  one  year. 

Advertisement  of  these  awards  shall  not  be  required. 

Sec.  3.  There  shall  be  appointed  annually  by  the  Chairman  from  the 
membership  a  sub-committee  styled  the  "Sub-Committee  on  Awarding  the 
Franklin  Medal,"  the  duty  of  which  shall  be  to  make  recommendations  of 
the  award  of  this  medal  under  the  provisions  of  the  deed  of  gift. 

Article  V. — Sub-Committees  on  Investigation  of  Applications, 

Section  x.  Upon  the  acceptance  of  an  application  for  investigation, 
a  sub-committee  shall  be  appointed  by  the  Chairman  to  conduct  the  in- 
vestigation. 

Sec  2.  Sub-committees  shall  be  appointed  from  the  membership  of  the 
Committee,  but  they  may  include  a  minority  of  other  persons  whose  expert 
services  are  desired  in  the  examination. 

Sec.  3.  When  the  personnel  of  a  sub-committee  on  investigation  is  finally 
determined,  a  notice  shall  be  sent  to  each  member  thereof  giving  the  names 
of  the  members  of  the  sub-committee  and  setting  forth  the  regulations  govern- 
ing investigations. 

Sec.  4.  No  person  shall  be  a  member  of  a  sub-committee  on  investigation 
who  is  interested  in  the  issue. 

Sec  5.  After  a  subject  has  been  assigned  to  a  sub-committee  for  in- 
vestigation it  shall  not  be  withdrawn  without  the  consent  of  the  Committee. 
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Sec.  6.  When  the  Secretary  has  obtained  the  necessary  information  from 
the  applicant,  he  shall  notify  the ;  sub-committee,  who  shall  then  proceed 
with  the  investigation. 

Sec4  7^  Correspondence  between  the  sub-committee  and  the  applicant 
must  be  carded  on  through  the  office  of  the  Secretary,  in  order. that  the 
official  record3  shall  be  complete. 

Sec.  8.  Sub-committees  shall  whenever  possible  make  direct  examination 
and  tests  of  the  subject  under  investigation,  and  shall  not  accept  tests* 
data  or. information  furnished  by  others  without  first  satisfying  themselves 
as  to  the  accuracy  -  thereof.  They  shall  in  no  case  recommend  an  award 
solely  on  the  basis  of  tests,  data  or  information  furnished  by  parties  in  any 
way.  interested  in  the  subject  of  the  award.  When  data  submitted  by 
persons  not  members  of  the  sub-committee  are  included  in  the  latter's  report, 
it  shall  be  so  stated. 

Sec.  9.  Sub-committees  must  ascertain  that  articles,  processes,  products, 
etc.,  examined  are  genuine  samples  of  the  subject  under  investigation. 

Sec.  10.  Each  sub-committee  on  investigation  shall  report  its  progress 
to  the  Committee  at  intervals  of  not  more  than  two  consecutive  stated  meet- 
ings ;  and  any  sub-committee  failing  so  to  report  for  four  consecutive  stated 
meetings  may  be  discharged  from  further  consideration  of  the  subject  at  the 
discretion  of  the  Chairman,  who  shall  then  appoint  a  new  sub-committee  to 
continue  the  investigation. 

Sec.  II.  Any  member  of  a  sub-conmiittee  on  investigation  failing  to  dis- 
charge his  duties  may  b,e  replaced  by  another  member  at  the  discretion  of 
the.  Chairman. 

Sec.  12.  Sub-committees  may  request  applicants  to  furnish  drawings, 
diagrams  or  other  exhibits  for  the  purpose  of  investigations  and  for  the 
records  of  the  Committee. 

Sec.  13.  When  it  is  found  that  the  subject  under  investigation  has 
become  involved  in  litigation,  the  sub-committee  shall  defer  further  action 
until  the  litigation  is  terminated,  or  the  Committee  decides  that  the  sub- 
committee may  proceed. 

Article  VI. — Sub-Committee  Meetings, 

Section  i.  A  quorum  for  the  transaction  of  business  at  any  meeting 
of  a  sub-committee,  properly  called,  shall  consist  of  the  one  or  more  members 
present. 

Sec.  2.  No  applicant  or  other  person  interested  in  the  issue  of  an  in- 
vestigation shall  be  present  at  a  meeting  of  a  sub-committee  or  of  the  Com- 
mittee except  at  the  invitation  of  the  sub-committee  charged  with  the  in- 
vestigation. 

Article  VII. — Sub-Committees'  Reports, 

Section  i.  Reports  of  progress  and  final  reports  of  sub-committees  shall 
be  made  to  the  Committee  in  writing.  Final  reports  shall  begin  and  end 
substantially  as  indicated  in  Form  6. 
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Sec.  2.  When  a  sab-comxnittee  on.  investigation  deems'  the  subject  Upon 
which  it  reports  worthy  of  an  award  of  the  Elliott  Cresson  Medal,  the 
Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal  of  Merk,.  the 
Certificate  of  Merit,  or  the  John  Scott  Legacy  Medal  and  Premium,  it  shall 
include  in  its  report  a  recommendation  to  that,  effect;  and  such  recom- 
mendation may  be  adopted  by  a  majority  vote  of  the  Committee,  but  shall 
not  be  changed  except  by  a  vote  of  two-thirds  of  the  members  present 

Sec  3.  A  report  of  a  sub-committee  on  investigation,  before  its  accept- 
ance by  the  Committee,  may  be  edited  by  the  Secretary  of  the  Institute  in 
conjunction  with  the  chairman  of  the  sub-committee,  but  without  materially 
changing  its  meaning  or  effect.  The  Secretary  and  chairman  may  be  as- 
sisted in  this  work  by  the  Publications  Committee  of  the  Institute,  or  by  an 
editing  committee  appointed  by  the  Chairman  o{  the  Committee. 

Sec.  4*  A  report  of  a  sub-committee  oa  investigation,  before  its  ac- 
ceptance by  the  Committee,  shall  be  signed  by  a  majority  of  the  members 
of  the  sub-committee  charged  with  the  investigation. 

Sec.  5.  Any  member  or  members  of  a  sub-committee  may  file  a  minority 
report  at  least  three  days  prior  to  the  meeting  at  which  the  majority  report 
is  to  be  presented. 

Sec.  6.  No  member  of  a  sub-committee  shall  be  permitted  to  sign  a 
report  without  having  personally  examined  the  subject  under  investigation, 
or  taken  part  in  its  discussion  at  a  meeting  of  the  sub-committee. 

Sec.  7.  Reports  of  sub-committees  on  investigation  shall  be  accompanied 
by  such  drawings,  diagrams  or  other  exhibits  as  will  serve  to  elucidate  the 
subject 

Sec.  8.  All  exhibits  pertaining  to  reports  shall  be  numbered,  marked  for 
identification,  and  signed  by  the  Secretary  of  the  Institute  in  substantially  the 
following  form,  and  the  seal  of  the  Institute  shall  be  impressed  thereon:-^ 

Exhibit  No. ,  pertaining  to  report  of  the  Committee  on  Science  and 

the  Arts  No.  


Secretary, 

Sec  9.  Reports  must  be  in  the  Secretary's  hands  at  least  one  yireek  pre- 
vious to  the  stated  meeting  at  which  they  are  to  be  presented. 

Sec  10.  After  the  report  of  a  sub-committee  on  investigation  has  passed 
its  first  reading  before  the  Committee,  a  copy  of  it  may  be  furnished  the 
applicant,  .^ho  may  make  any  explanation  or  objections,  in  writing,  addressed 
to. the  Chairman  of  the  Committee;  but  such  writing  must  be  received. not 
later  than  the  next  sta^e4  meeting  of  the  Committee. 

Sec  II.  The  report  of  a  sub-committee  on  investigation  may  be;  disr 
cussed  and  amended  at  ihe  meeting  o^t^he  Committee,  at,  which  it  ..is  first 
presented,  but  shall  be  laid  over  for  a. second  reading  and  final  action  until 
the  next  stated  meeting;  except  where ^p  recG«pmendation  of  an  ,9^wa5d^js 
made  in  the.  report,  when  it.may,  by  a,  majority, yote,rb|?  finally  dispqseo.p^ 
after  firs^. reading.,.  ;.,  •    •  .  vj  .^  ,;  ,^,,   ^   .  ,  :  ,^^i  j,.m..  .ij    ,.^y  ^^ 
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Sec.  12.  Final  action  on  a  report  of  a  sub-committee  on  investigatian 
recommending  an  award  shall  not  be  taken  unless  at  least  one  member  of 
the  sub-committee  who  signed  the  report  is  present 

AsTiCLB  VIII. — Notices  of  Recommendations, 

Section  i.  In  the  case  of  investigations  made  upon  application,  it  shall 
be  the  duty  of  the  Secretary  to  certify  to  applicants  the  recommendation  of 
the  sub-committee  within  t^n  days  after  this  recommendation  is  adopted 
by  the  Committee. 

Article  IX»— Reconsideration. 

Section  i.  Upon  the  adoption  of  a  report  of  a  sub-committee  a  motion 
for  reconsideration  may  not  be  made  before  the  stated  meeting  following. 
If  such  a  motion  is  then  made  and  accepted,  a  vote  of  two-thirds  of  a 
quorum  for  final  action  shall  be  required  to  change  the  report  as  previously 
adopted. 

Sec  2.  A  second  investigation  of  a  subject  shall  not  be  ordered  except 
on  a  vote  of  two-thirds  of  the  members  present  at  a  stated  meeting. 

Article  X. — Advertisement  of  Recommendations, 

Section  i.  Upon  the  adoption,  by  the  Committee  on  Science  and  the 
Arts,  of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  a 
discovery,  invention,  improvement  or  manufacture  is  worthy  of  an  award 
of  the  Elliott  Cresson  Medal,  publication  shall  be  made  in  three  successive 
issues  of  the  Journal  of  The  Franklin  Institute,  stating  that  at  the  ezpira* 
tion  of  three  months  from  the  date  of  the  first  publication,  the  person  making 
such  discovery,  invention,  improvement  or  manufacture  shall  be  entitled 
to  receive  the  award  of  the  said  medal,  unless  within  that  time  satisfactory 
evidence  shall  have  been  submitted  to  the  Committee  on  Science  and  the 
Arts  of  the  want  of  originality  or  merit,  in  the  supposed  discovery,  inventioov 
improvement,  or  manufacture. 

Sec.  2.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  distinguished 
work  in  science  or  the  arts  is  worthy  of  an  award  of  the  Howard  N.  Potts 
Medal,  publication  shall  be  made  in  three  successive  issues  of  the  Journal 
of  The  Franklin  Institute,  stating  that  at  the  expiration  of  three  months 
from  the  date  of  the  first  publication,  the  person  who  has  done  such  work 
shall  be  entitled  to  receive  the  award  of  the  said  medal,  unless  within  ^t 
time  satisfactory  evidence  shall  have  been  submitted  to  the  Committee  on 
Science  and  the  Arts  of  the  want  of  originality  or  merit  in  the  supposed 
distinguished  work  in  science  and  the  arts. 

Sec  3.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  a  certain 
useful  invention  is  worthy  of  an  award  of  the  John  Scott  Legacy  Medal  and 
Premium,  publication  shall  be  made  in  three  successive  issues  of  the  Jouihal 
of  The  Franklin  Institute,  stating  that  at  the  expiration  of  tiiree  months 
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from  the  date  of  the  first  publication,  the  Institute  will  recommend  to  the 
Philadelphia  Board  of  Directors  of  City  Trusts  the  award  of  the  said 
medal  and  premium  to  the  inventor,  unless  within  that  time  satisfactory 
evidence  shall  have  been  submitted  to  the  Committee  on  Science  and  the 
Arts  of  the  want  of  originality  in  the  supposed  invention.  In  case  no  such 
objection  to  the  award  is  made,  the  Secretary  shall  certify  the  recommenda- 
tion to  the  Philadelphia  Board  of  Directors  of  City  Trusts. 

Sbc  4.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Franklin  Medal 
shall  be  conclusive  without  advertisement 

Sec  5.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Edward  Long- 
streth  Medal  of  Merit  shall  be  conclusive  without  advertisement 

Sec.  6.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Certificate  of 
Merit  shall  be  conclusive  without  advertisement. 

Abtzclk  XL— Protests. 

Section  i.  Protests  against  recommendations  advertised  by  publication 
in  the  Journal  must  be  received  within  three  months  of  the  date  of  first 
publication.  Such  protests  shall  be  presented  to  the  Committee  at  its  next 
stated  meeting  following  date  of  receipt,  and  shall  be  affirmed  only  by  a 
vote  of  two-thirds  of  a  quorum  for  final  action,  in  which  case  a  re-investiga- 
tion shall  be  made. 

AxncLE  Xll,— Institute  Reports, 

SEcnoN  I.  Reports  issued  by  the  Institute  shall  begin  and  end  sub- 
stantially as  in  Form  C  below.  They  shall  be  written  upon  an  official  form 
provided  by  the  Institute. 

Sec.  2.  Reports  when  issued  shall  state  that  they  are  the  action  of  The 
Franklin  Institute  by  its  Committee  on  Science  and  the  Arts.  They  shall  be 
attested  by  the  President  and  the  Secretary  of  the  Institute  and  by  the 
Chairman  of  the  Committee,  and  shaU  be  impressed  with  the  seal  of  the 
Institute;  and  they  may  also  bear  the  names  of  the  members  who  signed 
the  sub-committee's  repori 

Sec.  3.  It  shall  be  the  duty  of  the  Secretary  to  furnish  applicants  for 
investigation  with  a  copy  of  the  Institute's  Report 

Arhclb  XIII. — Amendments  to  Regulations, 

Section  i.  Proposals  to  amend  these  regulations  shall  be  presented  to 
the  Committee  in  writing,  signed  by  at  least  two  members.  They  may  be 
considered  when  presented,  but  shall  not  be  acted  upon  until  the  next  stated 
meeting  after  presentation,  and  shall  then  be  adopted  if  agreed  to  by  two- 
thirds  of  the  required  quorum. 

Sk.  2.  Notice  of  proposed  amendments  shall  be  sent  to  eadi  member 
00  the  programme  for  the  meeting  at  which  they  may  be  acted  upon. 
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RBPQRT  FQI^Ha  Qfl  COXXITTBS  OH  SCIil^NCB  AND  THB  ARTS 

FORM  A    . 
(Application  £6r  Investigation) 


THE  FISIANKLIN  INSTITUTE 

OF  THE 

STATE   OF   PENNSYLVANIA 

FOK  THB 

PROMOTION   OF  THE  MECHANIC  ARTS 


I 


In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con- 
sideration of  your  invention  or  discovery  entitled   

the  following  data  are  requested  for  the 

information  of  the  Committee  on  Science  and  the  Arts : 

1.  What  is  the  specific  purpose  of  the  invention? 

2.  What  is  the  condition  of  the  prior  art  in  this  regard  ? 

3.  What  improvement  is  claimed  to  be  effected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  Office 

before  allowance  of  patent  elaime?^ 
.  ^     7.  Is  the  invention  now  vi  actual  use? 
8.  If  so,  since  when? 
'    9.  Where  may  it  be  seen  in  operation? 

10.  Are  you  prepared  to  submit  drawings  of  the  apparatus  or  device? 
.    li.  Are  you  prepared  to  submit  a  model  of  the  apparatus  or  device? 
.    i^.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  to  sub- 
\    [    '  mit  specimens  of  the  ingredients  and  of  the  compound  suffident 

for  the  purpose  of  experiments  ? 
13.  If  the  invention  is  a  chemical  process,  are  you  prepared  to  give  a 
demonstration  of  the  same? 
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'IMPORTANT  to  APftJCANT 

c.)  1^  ^Jhis  apptication  carefully  filled  in'aitd  other  available  matters  descriptive 
•qi^the;  invention  or  process  together  with  two  copies  of  each  of  the  United 
j.Stat^s  patents  issued  to  applicant  must  be  returned  promptly  to  the  Secretary 

pi  ]T}^  F;ranklin  Institute,  15  3outh  Seventh  Street,  Philadelphia,  Pa. 

(A  copy  of  Form  A,  above,  may  be  obtained  from  the  Secretary  of  the 
>il|istitute:an4  nijus^.be  filled  in,  signed  and  prtxnptly :  f eturned  by:  an  applicant 

for  an  exam^tion  of  and  a  report  upon  an  invention  of  discovery.lb.' 
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FORM  B 
(Sob-cominittee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

or  THX 

STATK   or   FSKMSYLVANIA 

rat  THB 

pBOiionoN  or  the  mechanic  aets 


S.  &  A.  Case  No 

RjEPOKT  or  SuB-GouiinTEB,  dated 
InTCSt^siliuc^  


To  TBX  CoiililTTEB  ON  SCISNCB  AND  THB  ABTS  : 

Your  snb-coauiuttee  appointed  to  inTestigate  the  above  rabject  report 
ms  foOows: 


(discovery 
excellence  of  construction 
mgenuity  and  novelty 
or 

of  your  sub-committee  recommends 

tbe  award  of to of 


Respectfully  submitted. 


Adopted  at  tbe  Stated  Meeting  of 19 
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FORM  C 

(Institute  Report  Forms) 
THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OP   PENNSYLVANIA 

FOR  THE 

fkomonon  of  the  ubchanic  arts 

Hall  of  the  Institute, 

Philadelphia, 

S.  &  A.  Case  No 

The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  tfaroufl^  its 

Committee  on  Science  and  the  Arts,  investigating 

reports  as  follows : 

f  discovery 

w  -J      X-        r  .1.  excellence  of  construction 

In  consideration  of  the   W  .  .^       j         t^ 

I  mgenwty  and  novelty 

[or 

of the  Institute  recommends  6iat  die 

Board  of  Directors  of  City  Trusts  of  the  City  of  Philadelphia  shall  award  the 

John  Scott  Legacy  Medal  and  Premium  (or)  the  Institute  awards  the 

to of 


PrgsidiiU. 

[seal] 

Secretary • 

Coontersigned 

Chairman  of  the  Comadttee  on  Science  and  ike  Arte. 
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REPORT  OF  THE  PRESIDENT 

FOR  THB  FISCAL  TSAR  BRDINO  SBPTSMBBR  30^  1917. 

To  the  Members  of  The  Franklin  Institute: 

I  am  instructed  by  your  Board  of  Managers  to  report  to  you  upon  the 
Institute's  work  during  the  Institute  year  last  past    This  writing  is  the  report 

It  is  impossible  to  write  any  story  of  accomplishment  during  the  year 
just  past  without  frequent  reference  to  the  great  event  of  that  year— the  entry 
of  the  United  States  into  the  world  war.  And  this  because,  in  the  United 
States,  there  is  no  individual  or  institutional  work  of  any  moment  that  has 
not  been  affected  profoundly  by  the  war. 

The  Franklin  Institute  and  its  work  have  been  affected  in  various  ways. 
The  war  has  taken  from  the  Institute  three  of  its  Managers — 'Mr.  Qiarles 
Day,  chairman  of  the  Committee  on  Sectional  Arrangements,  now,  as  a  mem- 
ber of  the  Army  War  Council,  doing  important  work  for  the  Government ;  Mr. 
William  Chattin  Wetherill,  chairman  of  the  Committee  on  Science  and  the 
Arts,  now  an  ensign  in  the  Aviation  Section,  U.  S.  Navy;  and  Mr.  Theobald  F. 
Clark,  now  an  artillery  captain.  The  war  has  taken  our  Secretary,  Dr.  R.  B. 
Owens,  now  a  major  in  General  Pershing's  force;  our  Science  and  Arts  As- 
sistant, Mr.  T.  N.  Parrish,  now  a  lieutenant  of  the  Signal  Corps.  The  work  of 
the  Institute  has  not  ceased  in  any  department  because  of  the  absence  of  these 
gentlemen.  The  work  of  the  Secretary  has  been  taken  over,  and  is  being  ably 
performed,  by  Dr.  George  A.  Hoadley,  a  member  of  the  Board ;  and  other  of 
the  work  heretofore  done  by  members  now  gone  to  war  is  being  covered  by 
other  members  who  have  volunteered  for  the  purpose.  We  sadly  miss  our  ab- 
sent associates ;  we  wish  them  a  safe  and  early  return  to  the  duties  of  civil  life, 
and  in  the  interim  we  increase  our  efforts  to  maintain  the  Institute  in  useful 
operation. 

The  Managers  of  the  Institute,  this  year,  as  from  the  beginning,  while 
conducting  the  routine  work  committed  to  them,  have  purposed  to  maintain 
for  the  Institute  such  a  reputation  for  efficiency  and  for  patriotism  as  would 
mark  it  as  a  potential  force  available  to  the  nation  in  time  of  distress.  Your 
Board  are  gratified  to  be  able  to  say  to  you  tha^t  we  have  the  evidence  of  this 
reputation  in  the  number  of  demands  that  the  departments  at  Washington 
have  made  upon  us  since  the  entry  of  our  country  into  war,  each  of  whidi 
has  been  promptly  honored. 

At  the  request  of  the  War  Department,  the  Institute  initiated  and  is  now 
conducting  a  scho<^  in  wireless  telegraphy,  with  about  one  hundred  and  twenty 
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students.  These  are  young  men  subject  to  draft,  and  qualifying  themselves 
for  the  operation  of  modern  devices  for  the  transmission  of  information  on 
the  battle-field.  The  Institute,  through  its  executive  officers,  has  had  a  part 
in  the  formation  of  schools  of  navigation  and  of  marine  engineering,  now 
being  conducted  successfully  in  this  city,  and  already  accredited  with  some 
hundreds  of  graduates.  These  schools  were  started  at  the  request  of  the 
United  States  Shipping  Board.  The  School  of  Navigation  was  opened  in  the 
Institute.  As  requested  by  the  War  Department,  we  established  and  main< 
tained  a  recruiting  and  examination  station  for  applicants  for  admission  to  the 
aviation  service.  Upon  Government  request  we  have  made  studies  of  the 
state  of  various  arts  concerned  with  the  conduct  of  a  war.  Though  thus 
called  upon  to  undertake  these  emergency,  duties,  the  regular  work  of  the 
Institute  has  progressed  about  as  usual. 

More  detail  of  the  work  of  the  year  is  set  out  in  the  reports  of  the  com- 
mittees, attached  hereto,  and  to  be  printed  in  full  in  the  1918  Year  Bode.  I 
extract  from  these  reports  as  follows : 

The  Library  Committee,  Mr.  Morgan,  chairman,  reports  additions  to  the 
Library  totalling  2364.  It  is  interesting  to  read  in  this  report  that  among  our 
current  magazines  two  have  suspended  publication  and  fifty-six  have 
been  discontinued  temporarily  because  of  war  conditions.  The  contents  of  the 
Library  are  given  as — 

Volumes,  bound  and  unbound 7i»020 

Pamphlets    2834S 

Maps  and  charts 2,888 

Photographs  1,336 

The  committee  again  calls  attention  to  the  importance  of  binding  the 
present  unbound  volumes.  More  or  less  volumes  are  bound  every  year,  but 
there  are  at  present  some  2800  needing  binding.  We  need  more  funds  for 
this  purpose.  The  committee  reports  difficulty  in  obtaining  sufficient  (^ce 
assistants. 

The  Cominittee  on  Museums,  Mr.  Outerbridge,  chairman,  reports  a  num- 
ber of  interesting  additions  to  our  group  of  models  and  historic  apparatus. 

The  report  of  the  Committee  on  Meetings,  Mr.  Rogers,  chairman,  is  a 
record  of  the  stated  meetings  held  and  contains  an  interesting  report  of  the 
presentation  of  the  Franklin  Medal,  at  the  May  meeting,  to  Dr.  Hendrik 
Antoon  Lorentz,  F.R.S.,  of  the  Royal  Academy  of  Sciences,  Amsterdam  and 
the  University  of  Leiden,  and  to  Dr.  David  Watson  Taylor,  Chief  Coflstructor 
of  the  United  States  Navy. 

The  report  of  the  Committee  on  Stocks  and  Finance,  Mr.  Forstall,  chair- 
man, contains  a  list  of  the  funds  held  by  the  Institute,  the  receipts  during  the 
year,  and  the  expenses  of  bperatioh.  1  quote  the  last'^ paragraph  of  the  report 
entire,  a^  follows : 

'*  The  total  increase  since  last  year  in  the  principal  of  all  funds  amounts  to 
$129,308.22;  of  which  the  principal  items  are  the  John  H.  Wahl  Fund  of 
|79J46.$3,  the  increase  of  $23,615.04  in  the  Geiieral  Endowment  Fund  from 
subscriptions  received  to  meet  the  conditions  of  the  Wahl  bequ^t,  and  an  in-^ 
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crease  of  $10,284.32  in  The  Franklin  Institute  Building  Fund.  With'  the  John 
H.  Wahl  Fund  was  received  $9637.96  of  accumulated  income,  and  this  ac- 
counts for  the  large  surplus  shown,  which  enabled  a  reduction  of  $7250.00  in 
*  Bills  Payable.* " 

The  Building  Fund  has  grown  very  little  during  the  year.  It  amounts  to 
$461,000,  of  which  sum  $209,000.00  is  invested  in  nine  buildings  and  lots  at  the 
corner  of  Race  and  Nineteenth  Streets.  (Since  the  close  of  the  fiscal  year 
covered  by  this  report  of  the  Finance  Committee  we  have  added  another  house 
and  lot  to  our  holdings  on  this  site  at  a  cost  of  $18,000.) 

There  will  be  no  effort  during  the  war  to  raise  the  additional  funds  neces- 
sary to  the  erection  of  a  building  better  suited  to  our  purposes.  In  the  mean- 
time this  dignified  old  structure  lacks  little  but  in  size  and  location  of  being 
a  proper  home  for  an  institution  of  our  character.  And  it  has  honored  tradi- 
tions that  a  new  building  will  hardly  accumulate  in  two  generations. 

In  general,  the  financial  affairs  of  the  Institute  continue  to  be  in  a  satis- 
factory condition. 

The  report  of  the  Committee  on  Sectional  Arrangements,  Mr.  Day,  chair- 
man, gives  a  list  of  the  twenty-one  lectures  delivered  before  the  Sections — 
frequently  in  joint  meetings  with  the  Philadelphia  branches  of  national  engi- 
neering societies. 

The  report  of  the  Conunittee  on  Science  and  the  Arts,  Mr.  Wetherill, 
chairman,  is  a  statement  of  the  activities  of  the  committee  during  the  year  and 
shows  that  the  standards  of  the  committee  are  being  well  maintained.  Fifty- 
nine  subjects  were  considered  and  twenty-five  awards  were  recommended. 

The  Committee  on  Instruction,  Mr.  Paul,  chairman,  renders  its  annual 
report  covering  the  93d  year  of  the  Franklin  Institute  School  of  Mechanic 
Arts.  The  courses  in  Mechanics  and  in  Naval  Architecture  were  extended 
beyond  the  standard  of  previous  sessions;  the  interest  in  Naval  Architecture 
has  naturally  increased.  The  graduating  class  of  191 7  contained  41  mem- 
bers. The  total  number  of  students  enrolled  was  372 — an  increase  of  twenty- 
one  per  cent,  over  the  previous  year.  During  the  current  year — ^not  covered 
by  this  report,  which  is  for  the  year  1916-17 — the  work  of  the  schools  has 
been  greatly  extended,  and  the  committee's  labors  and  responsibilities  have 
been  correspondingly  increased. 

The  Committee  on  Exhibitions,  Mr.  Chambers,  chairman,  reports  no  ac- 
tivities during  the  year. 

The  Committee  on  Election  and  Resignation  of  Members,  Mr.  Gibbs, 
chairman,  reports  the  election  of — 

Resident  members  58 

Non-resident  members   57 

Associate  members 8 

Life  members i 

Total  124 
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The  resignation  of — 

Resident  members 14 

Non-resident  members  15 

Second  class  stock  members i 

Total  30 

The  death  of— 

Resident  members  7 

Non-resident  members  9 

Second  class  stock  members 3 

Honorary  members  3 

Total 22 

Total  of  resignations  and  deaths 52 

Gain  in  membership — ^all  classes  72 

Our  membership  grows  slowly.  We  are  not  very  good  advertisers,  and 
knowledge  of  the  value  of  the  Institute's  work  is  not  forced  upon  the  coin- 
munity.  We  do  not  conduct  campaigns  for  membership  or  for  funds.  Doubt- 
less we  will  attract  a  larger  membership  when  we  are  domiciled  in  a  more 
prominent  and  popular  location. 

Members  of  The  Franklin  Institute,  your  Board  of  Managers  still  be- 
lieve they  are  justified  in  reporting  to  you  that  the  work  of  your  Institute  con- 
tinues to  be  good.  While  those  of  your  elected  representatives  who  were  of 
suitable  age  and  condition  have  gone  to  meet  your  country's  foes,  those  of  us 
who  are  so  conditioned  as  to  be  unable  to  make  this  supreme  sacrifice  have 
endeavored,  in  our  less  heroic  field,  to  meet  the  new  conditions  and  to  con- 
tinue the  Institute  as  an  efficient  and  ever-ready  aid  to  the  State,  now  in  war, 
as  for  nearly  a  century  in  peace.  This  is  our  Institute's  highest  function,  and 
it  will  spare  no  effort  necessary  to  its  full  performance. 

Respectfully  submitted, 

The  Board  of  Managers, 

Walton  Cla&k, 

President, 

Philadelphia,  January  16,  1918. 
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REPORT  OF  THE  COMMITTEE  ON  LIBRARY 

FOR  THB  FISCAL  TBAR  BNDIHO  SEPTEMBER  31^  1917. 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  Committee  on  Library  respectfully  submits  the  following  statement 
of  the  activities  in  the  library  during  the  year  ending  September  30,  1917. 

The  additions  to  the  library  were  as  follows: 

Bd.Volt.        Unbd.  Vols.  Ppha. 

By  Gift  432  289  595 

Binding 780 

Journal    30  10 

Purchase : 

Books  and  Periodicals  Acc't 23  7 

Lea  Fund  27  4 

Moore  Fund 108  6 

Morris  Fund  41 

Potts  Fund  12 

1453              316               595 
Total  additions  for  the  year  2364 

There  were  available  for  the  use  of  the  Committee  $3671^  appropri- 
ated by  the  Board  of  Managers,  and  $1721.29,  the  income  of  the  various  trust 
funds. 

The  expenditures  for  the  year  were  $161148  for  subscriptions  to  maga- 
zines and  other  periodical  publications,  $1461.10  for  binding,  $560.14  for  gen- 
eral expenses  and  $611.76  for  books. 

Donors: 

Gifts  of  books,  pamphlets  and  magazines  in  large  quantities  or  of  unusual 
value  were  received  from  Messrs.  H.  M.  B.  Bary,  George  Breed,  Morris  Ebert, 
Almon  Emrie,  Robert  D.  Jenks,  Louis  £.  Levy,  David  Pepper,  Coleman  Sel- 
lers, Jr.,  William  R.  Webster,  Doctors  Henry  Leffmann,  Caspar  W.  Miller, 
R.  B.  Owens,  Paul  J.  Sartain,  George  F.  Stradling,  W.  H.  Trueman; 
Engineers'  Gub  of  Philadelphia,  Helme  &  Mcllhenny,  Hess-Bright  Manu- 
facturing Company,  Powers- Weightman-Rosengarten  Company,  U.  S.  Census 
Office,  and  the  Estate  of  Robert  D.  Jenks. 

The  contents  of  the  library  on  September  30,  19 17,  were : 

Volumes,    bound   and    unbound 71,020 

Pamphlets    28,845 

Maps  and  charts 2,288 

Photographs   1,336 
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Binding: 

The  work  done  by  the  binders  during  the  year  was  as  follows : 

Volumes  of  periodicals  bound 377 

Volumes  of  periodicals  bound  and  charged  to  the  Chem- 
ical Periodicals  Binding  Fund 14 

Pamphlets  bound  30 

Volumes  of  Patent  Specifications  bound 359 

Old  volumes  of  books  and  magazines 54 

Volumes  charged  to  the  Moore  Fund 8 

Rebound 5 

Pamphlets: 

The  work  of  sorting  and  cataloguing  the  unbound  pamphlets  is  still 
being  continued  and  it  is  hoped  to  bind  a  larger  number  during  the  coming 
year. 

Cataloguing: 

The  routine  work  of  cataloguing  is  carried  on  as  heretofore.  New 
books  are  placed  at  the  disposal  of  members  soon  after  they  have  been 
purchased,  and  a  portion  of  the  time  of  the  cataloguer  is  devoted  to  the 
recataloguing  of  old  books. 

Periodicals: 

Twenty-five  publications  were  added  to  the  exchange  list  and  10  were 
removed,  leaving  the  total  number  of  exchanges  at  633. 

The  number  of  subscriptions  has  been  considerably  reduced  due  to  the 
general  conditions  in  Europe.  Two  magazines  suspended  publication  and 
56  have  been  discontinued  temporarily*  At  present  there  are  59  paid  sub- 
scriptions; the  periodicals  given  to  the  library  number  57,  making  the  total 
number  of  journals  currently  received  749. 

Periodical  Record: 

The  list  of  wants  of  the  periodical  sets  has  been  completed,  five  copies 
have  been  put  into  typewriting,  and  are  ready  for  circulation  among  periodical 
dealers.  No  copies  have  yet  been  sent  out  but  the  work  can  be  taken  up  at 
any  convenient  time. 

Library  Publications: 

Library  Bulletin  No.  5  was  issued  just  prior  to  the  close  of  the  year. 
It  is  a  pamphlet  of  twenty-three  pages  and  contains  a  classified  list  of  the 
more  important  additions  to  the  library  during  the  three  years  ending 
September,  191 7. 
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Evening  Hours: 

The  library  was  open  until  10  o'clock  on  43  evenings  during  the  year. 

Respectfully  submitted, 

Maashall  S.  Morgan^ 

Philadelphia,  January  9,  1918. 

REPORT  OF  THE  COMMITTEE  ON  MUSEUM 

FOR  THB  FISCAL  TBAR  BRDIHO  SBPTSMBSR  30^  1917. 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  Committee  reports  the  following  additions  to  the  Institute's  collec- 
tion of  models  and  historic  apparatus: 

One  6  Light  9.6  Ampere  Thomson-Houston  Arc  Dynamo;  one  Brush, 
one  Thomson-Houston,  and  one  Wood  Arc  Lamp;  a  McNaught  Steam 
Engine  Indicator  made  by  the  Novelty  Iron  Works,  of  New  York,  between 
1855  and  x86o.    Gift  of  The  Drexel  Institute. 

Paper  Weight  cut  from  the  first  railroad  wrought  iron  "T"  rails  made 
in  the  world.  They  were  then  called  "Edge  Rails"  made  at  Ebbwvale,  Wales, 
and  shipped  from  CardifiF,  Wales.  Used  on  the  Allegheny  Portage  Railroad 
from  Hollidaysburg  to  Johnstown.    Gift  of  Mr.  J.  King  McLanahan. 

Bust  of  Henry  Gay  in  plaster.    Gift  of  Dr.  Paul  J.  Sartain. 

Electric  Projection  Lantern.    Gift  of  the  General  Electric  Company. 

Original  manuscripts  of  early  papers  dealing  with  complex  quantities  and 
alternating  current  phenomena.    Gift  of  Dr.  Charles  P.  Steinmetz. 

Specimen  of  Daguerreotype,  unusually  large,  and  in  excellent  condition. 
Deposited  by  Mr.  Francis  Leclere. 

Respectfully  submitted, 

Alex.  E.  Oxtterbrioge,  Jr., 

Chairman. 
Philadelphia,  January  9,  1918. 

REPORT  OF  THE  COMMITTEE  ON  MEETINGS 

FOR  THB  FISCAL  TBAR  SHDIHG  SBPTSXBBR  30^  1917. 

To  the  President  and  Members  of  The  Franklin  Institute: 

During  the  year  ending  September  30,  1917,  eight  stated  meetings  were 
held. 

The  attendance  at  all  meetings  was  very  satisfactory,  and  in  some  cases 
overtaxed  the  capacity  of  the  Hall.  There  is  every  reason  to  believe  that 
when  the  Institute  is  enabled  to  erect  its  proposed  building  on  its  more 
central  site,  and  with  a.  larger  and  more  comfortable  auditorium,  sdU  larger 
audiences  will  be  attracted  to  its  lectures. 
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Two  presentations  of  the  Franklin  Medal  were  made  at  the  May  meeting. 
One  medal  was  presented  to  His  Excellency  Chevalier  W.  L.  F.  C.  van  Rappard 
on  behalf  of  the  Royal  Netherlands  Government  for  Dr.  Hendrik  Antooa 
Lorentz,  F.  R.  S.,  of  the  Royal  Academy  of  Sciences,  Amsterdam  and  the 
University  of  Leiden,  upon  whom  the  Institute  had  conferred  the  medal, 
in  recognition  of  his  researches  which  have  so  largely  contributed  to  laying 
on  a  new  foundation  our  knowledge  of  the  nature  of  light  and  in  developing 
pur  ideas  concerning  the  ultimate  constitutions  of  matter.  His  Excellency 
in  accepting  the  Medal  for  Doctor  Lorentz  spoke  most  interestingly  and 
graciously. 

The  other  medal  was  presented  to  Dr.  David  Watson  Taylor,  Chief 
Constructor,  Chief,  Bureau  of  Construction  and  Repair,  United  States  Navy, 
in  recognition  of  his  fundamental  contributions  to  the  theory  of  ship  resistance 
and  screw  propulsion,  and  of  his  signal  success  in  the  application  of  correct 
theory  to  the  practical  design  of  varied  types  of  war  vessels  in  the  United 
States.  Admiral  Taylor  was  present  and  accepted  the  medal  in  person  with 
remarks  of  appreciation  and  then  favored  the  meeting  with  a  paper  on 
'The  Science  of  Naval  Architecture." 

The  other  stated  meetings  and  interesting  papers  read  were  as  follows: 

October  i8,  1916. 

''Scientific  Research  in  Relation  to  the  Industries,'Vby  Charles  P.  Stein- 
metz.  Chief  Consulting  Engineer,  General  Electric  Company,  Schenectady, 
New  York.  Conducted  jointly  with  the  Philadelphia  Section,  American 
Institute  of  Electrical  Engineers. 

November  15,  1916. 

'The  Production  of  Normal  Animals  from  Unfertilized  Eggs  by  Physico- 
chemical  Means,"  by  Jacques  Loeb,  M.D.,  D.Sc,  Ph.D.,  Head  of  Department 
of  Experimental  Biology,  Rockefeller  Institute,  New  York  City. 

December  20,  1916. 

"Enzymes  in  the  Fermentation  Industries,"  by  Leo  Wallerstein,  Waller- 
stein  Laboratories,  New  York  City,  N.  Y. 

January  17,  191 7. 

"The  Panama  Slides,"  by  Dr.  Harry  Fielding  Reid,  C.E.,  Professor 
of  Dynamical  Geology  and  Geography,  Johns  Hopkins  University,  Baltimore, 
Md. 

February  21,  191 7- 

"Reclaiming  the  Everglades  of  Florida,"  by  Isham  Randolph,  D.Eng^ 
Consulting  Engineer,  Chicago,  111. 

March  2X,  1917. 

"Chemistry  and  American  Industry,"  by  Allerton  S.  Cushman,  A.M.,  Ph.D^ 
Director,  Institute  of  Industrial  Research,  Washington,  D.  C. 

April  18^  1917- 

"Hydrogenation  of  Oils,"  by  Charles  Baskerville,  Ph.D.,  Director  of 
Chemical  Laboratories,  College  of  the  City  of  New  York. 
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May  16,  19x7. 
Conferring  of  The  Franklin  Medab  and  addresses  by  recipients. 

Respectfully  submitted, 

James  S.  Rogers, 

y^j_  ^m 

Phu-aoelphia,  January  9.  1918. 

REPORT  OP  THE  COMMITTEE  ON  INSTRUCTION 

FOR  TXB  nSCAL  TSAR  SITBXVO  SBPTSMBXR  31^  lfl7. 
To  the  Board  of  Managers  of  The  FrankHn  InstUuie: 

The  courses  oflPered  in  the  ninety-third  year  of  The  Franklin  Institute 
School  of  Mechanic  Arts,  commencing  in  September,  1916,  were  substantially 
the  same  as  those  given  tiie  preceding  year.  During  the  year  instruction  was 
given  in  Mechanical  Drawing,  Architectural  Drawing  and  Design,  Freehand 
Drawing  and  Water  Color,  Shop  Arithmetic  and  Algebra,  Plane  Geometry 
and  Trigonometry,  Api^ied  Mechanics  and  Machine  Design,  and  Theoretical 
and  Practical  Naval  Architecture. 

The  courses  in  Mechanics  and  Naval  Architecture  were  extended  and 
instruction  was  given  three  evenings  a  week  instead  of  two  as  in  the  past. 

The  School  opened  on  September  19^  1916^  and  during  the  year  three 
hundred  and  seventy-two  individual  students  were  enrolled,  an  increase  of 
21  per  cent,  over  that  of  last  year.  Large  classes  were  enrolled  in  Rrst-Year 
Mathematics  and  in  First- Year  Mechanical  Drawing.  A  marked  interest 
was  shown  in  the  course  in  Naval  Architecture. 

Because  of  tiie  unprecedented  activity  in  the  industrial  plants  many  of 
the  students  were  unable  to  attend  classes  regularly.  However,  during  the 
first  term  thirty-eis^t  students  had  a  perfect  attendance  record  and  forty- 
eight  had  a  perfect  attendance  record  during  the  second  term.  In  the  regular 
school  work  forty-one  students  made  an  average  of  go  per  cent,  or  over 
during  the  first  term,  and  thirty-five  an  average  of  90  per  cent  or  over 
during  the  second  term. 

The  high  grade  of  work  done  by  th^  students  in  all  classes  and  the  large 
cnnrflment  ipdicate  that  the  school  has  completed  one  of  the  most  satisfactory 
jTcars  in  its  history. 

In  order  to  give  more  personal  attention  to  each  student  the  Committee 
on  Instruction  decided  to  limit  the  size  of  each  dass  to  approximately  twenty- 
fire.  This  plan  made  it  necessary  to  increase  the  number  of  instructors. 
The  faculty  for  the  year  was  as  follows : 

Dr.  Ross  W.  Marriott,  of  Swarthmore  College  Faculty,  Mathematics. 

Mr.  H.  S.  Detwiler,  Norristown  High  School,  Mathematics. 

Mr.  Howard  S.  Eitzel,  Phillips  Brooks  School,  Mathematics. 

Mr.  C  J.  Wahon,  Engineering  Department,  Bell  Telephone  Co.,  Mathe- 


Mr.  William  F.  Tumbull,  of  the  University  of  Pennsylvania  Faculty, 
Medianical  Drawing. 

Mr.  L  P.  Pedrick,  William  Sellers  &  Co.,  Inc.,  Mechanical  Drawing. 
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Mr.  Joseph  L.  Mounce,  of  the  University  of  Pennsylvania  Faculty, 
Mechanical  Drawing. 

Mr.  Arthur  J.  Stretton,  Baldwin  Locomotive  Works,  Mechanical 
Drawing. 

Mr.  Clement  Remington,  Associated  with  Horace  Tnimbauer,  Architect, 
Architectural  Drawing. 

Mr.  Bartram  A.  Owen,  Belmont  Iron  Works,  Mechanics. 

Mr.  Edgar  P.  Trask,  William  Cramp  &  Sons'  Ship  and  Engine  Building 
Company,  Naval  Architecture. 

Mr.  Joseph  W.  Thompson,  New  York  Shipbuilding  Co.,  Naval  Ardii- 
tecture. 

The  graduating  exercises  were  held  in  the  Hall  of  the  Institute  on  the 
evening  of  April  20,  191 7.  Dr.  Walton  Clark,  President  of  the  Institute, 
occupied  the  chair.  The  speaker  of  the  evening  was  Mr.  Louis  E.  Levy, 
Vice-President  of  the  Institute.  The  Alunrni  Association  was  represented 
by  Mr.  John  F.  Abbott.  Forty-one  students  were  graduated;  eleven  in 
Mechanical  Drawing,  five  in  Architectural  Drawing,  one  in  Freehand  Drawing, 
fourteen  in  Mathematics,  eight  in  Mechanics  and  two  in  Naval  Architecture. 
The  following  scholarships  were  awarded : 
5  B.  H.  Bartol  Scholarships. 
13  Isaac  B.  Thorn  Scholarships. 

The  student  of  the  greatest  merit  in  the  Department  of  Mathematics 
was  awarded  a  prize  donated  by  Mr.  J.  B.  McCall,  President  of  the  Phila- 
delphia Electric  Company.  Two  were  awarded  to  students  in  the  Department 
of  Mechanics,  one  donated  by  Mr.  S.  M.  Vaudain,  Vice-President  of  The 
Baldwin  Locomotive  Works,  the  other  by  Mr.  Wilfred  Lewis,  President  of 
Tabor  Manufacturing  Company.  The  student  of  greatest  merit  in  the 
Department  of  Drawing  was  awarded  a  prize  donated  by  Mr.  Robert  W. 
Lesley,  a  member  of  the  Board  of  Managers.  A  set  of  drawing  instruments, 
donated  by  the  New  York  Shipbuilding  Company,  was  awarded  to  the  student 
of  greatest  merit  in  the  Department  of  Naval  Architecttu-e.  Five  students 
received  awards  provided  by  the  Alumni  Association  of  The  Franklin 
Institute,  and  ten  graduates,  having  a  perfect  attendance  record,  were  awarded 
free  membership  for  one  year  in  the  Association.  Certificates  of  Honorable 
Mention  were  awarded  to  twenty-one  students  for  excellent  work  during 
the  year. 

The  graduates  were  invited  to  the  annual  smoker  and  dinner  of  the 
Alumni  Association,  held  on  the  evening  of  Saturday,  April  14,  1917.  At  the 
dinner  100  covers  were  laid,  and  addresses  were  made  by  Mr.  Benjamin 
Franklin,  representative  of  the  Board  of  Managers,  and  by  Honorable 
Frederick  J.  Shoyer. 

During  the  summer  the  School  Calendar  was  published,  2300  copies  of 
which  and  1000  posters  were  distributed  in  such  a  way  as  seemed  likely 
to  reach  the  greatest  number  of  possible  students. 

Respectfully  submitted, 

Lawrence  T.  Paul» 
Philadelphia,  January  0,  ^918.  Chairman, 
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REPORT  OF  THE  COMMITTEE  ON  ELECTION  AND 

RESIGNATION  OF  MEMB^l$ 

FOR  THE  FISCAL  TSAR  SVDXVO  8BPTSVBB&  3%,  lfl7. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

During  the  fiscal  year  ending  September  30,   191 7,  one  hundred  and 

twenty- four  new  members  were  enrolled  in  all  classes  of  membership; 
resignations  were  received  and  accepted  from  thirty  members;  and  deaths 
of  thirty-three  members  were  recorded. 

The  detail  as  to  elections,  resignations,  and  deaths  for  the  three  years 
ending  September  30^  19x7,  is  as  follows: 

Elections: 

1914*15     1915-16  1916-17 

Resident  Members  25           36  58 

Non-Resident  Members  24           81  57 

Associate  Members    2            3  8 

Honorary  Members o            o  o 

Life  Members 4             i  i 

Second  Qass  Stock x 

55         122  124 

Resignations  : 

Resident  Members 30           26  14 

Non-Residcnt  Members 25           14  15 

Associate  Members  3             o  o 

Second  Qass  Stock x            o  x 

59           40  30 
Deaths  : 

Resident  Members  9           10  7 

Xon-Rcsident  Members  8             8  9 

Life  Members  9             8  11 

Honorary  Members o             i  3 

Associate  Member  o            o  o 

Second  Class  Stock  2             i  3 

28           28  33 
Summary: 

Elections  55          122  124 

Resignations    59           40  30 

Dropped  for  non-payment  of  dues 23  6 

Deaths  28           28  33 

Net  increase  in  membership  61 
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Members  of  the  Institute  by  CXasses,  September  30,  1917 : 

Resident  Members  5^9 

Non-resident  Members    609 

Life   Members    235 

Honorary  Members X4 

Associate  Members  ^ 18 

Second  Class  Stock  28 

Corresponding  Members    i 

Permanent  Members < 

Total 1415 

While  this  report  does  not  'show  a  large  increase  in  members,  it  is  to  be 
remembered  that  we  are  dealing  with  war  times,  and  many  who  might 
otherwise  become  members  have  been  deterred  by  other  demands  from  taking 
out  memberships.  It  is  believed  that  members  by  individual  personal  solicita- 
tion can  most  effectively  aid  in  increasing  the  membership,  and  each  member 
is  earnestly  requested  to  endeavor  in  this  way  to  secure  new  members  for 
the  Institute. 

Respectfully  submitted, 

A.  W.  GiBBS, 

Chairman. 
Philadelphia,  January  9,  1918. 

REPORT  OF  THE  COBOIITTEE  ON  STOCKS  AND 
FINANCE  FOR  THE  YEAR  1917. 

* 

Financial  Statement  October  i,  1916,  to  September  30,  1917. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 
The  Committee  presents  the  following  statement: 

Property  and  Funds. 

Building  and  land,  13-17  South  Seventh  Street $60,000.00 

Library    100,000.00       $160,000.00 


Principal    Unezoended  Income 

Funds  held  by  Board  of  Trustees $570,46075    $1^60.10 

Ftmds  held  by  Board  of  Managers 131.50 

Franklin  Institute  Building  Fund 461,183.71 

Elliott  Cresson  Medal  Fund 3,000.00         221.82 

Franklin  Fund  and  Building  Committee  13,165.01 


Total  Funds $1,047,940.97    $2,081.92    $1,050,022.89 

$1,210,022.89 
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LXABILITIES. 

Certificates  of  Stock $29740.00 

Mortgage  cmi  Institute  Building  (held  by  Trustees  as  investment 

for   Funds) 26,5oaoo 

Bills  Payable  12,000.09 

Vouchers   Payable   2,865.70 

Unearned  Income  3»777.6o 

Grand  Total  $74383-30 

Income  and  Expenses  Appucable  to  Year  Ended  September  30. 

Income, 

Dues    $11,183.00 

Initiation  Fees 300.00 

H.  Bdfield  Memorial  Fund 8141 

James  H.  Cresson  Memorial  Fund  2,267.92 

General  Endowment  Fund  18,543.81 

John  Scott  Medal  Fund  9oaoo 

John  H.  Wahl  Fund 13,635.39 

Estate  of  John  Turner 128.66 

Estate  of  Robert  Wright  1,738.71 

Instruction :  Drawing    $1,636.00 

Mathematics   1,297.50 

Mechanics   355-00 

Naval  Architecture   410.50  $3,699.00 

Publications :  Subscriptions  and  Sales   $2,240.16 

Advertising    2423.79       4,663.95 

Total    $57,141.85 

Expenses, 

Building :  Wages   $1,481.00 

Repairs  and  Maintenance   ii395-9i 

Taxes,  Water  Rent  and  Insurance  539-30 

Heat,  Light  and  Power  867.65 

Miscellaneous  Supplies  and  Expense 254.82      $4,538.68 

Elections  and  Resignations 121.86 

Instruction :  Drawing  $879.00 

Mathematics   730.50 

Mechanics   292.00 

Naval  Architecture 462.00 

Salaries  and  Annuities  1,250.00 

Miscellaneous  Expense 927.60      $4,541.10 
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Library :  Salaries    $5,181^ 

Books  and  Periodicals  1,611^ 

Binding  1,461.10 

Miscellaneous  Expense 560.14      $83i4-00 

kectings 706^ 

Office  and  General :  Salaries    $1(^002.70 

Office  Expense 974-12 

General  Expense  i,9i9-€4      12^6-86 

Publications :  Printing  $8,299.89 

Reprints 468.09 

Illustrating    i,i7274 

Miscellaneous  Expense   563.61 

Year  Book 800.00      11,504.33 

Science  and  Arts  2,517^5 

Sections 1,704.95 

Interest  and  Discount 1,2^12 

Membership  Badges  13543 

Miscellaneous  Income  and  Expense  312.79 

Total    $4835632 

Surplus   $8,285.53 

The  total  increase  since  last  year  in  the  principal  of  all  funds  amounts 
to  $129,308.22,  of  which  the  principal  items  are  the  John  H.  Wahl  Fund 
of  $79,146.53;  the  increase  of  $23,615.04  in  the  General  Endowment  Fund 
from  subscriptions  received  to  meet  the  conditions  of  the  Wahl  bequest, 
and  an  increase  of  $10,284.32  in  The  Franklin  Institute  Building  Fund. 
With  the  John  H.  Wahl  Fund  was  received  $9,637.96  of  accumulated  income, 
and  this  accounts  for  the  large  surplus  shown,  which  enabled  a  reduction 
of  $7,250.00  in  "  Bills  Payable." 

Respectfully  submitted, 

Walton  Forstall, 
Chairman. 
Philadelphia^  January  9,  1918. 

REPORT  OF  THE  COMMITTEE  ON  PUBLICATIONS 

FOR  THB  FISCAL  TEAR  BNDINO  SBPTBMBBR  31^  Ifir. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

The  only  important  change  effected  in  the  plan  of  the  Institute  publica- 
tions during  the  past  year  was  the  omission  of  the  annual  reports  of  the 
various  standing  committees  from  the  pages  of  the  Journal,  leaving  them  to 
be  included  only  in  the  Year  Book.  The  rising  costs  of  paper  and  printing 
and  the  general  trend  to  economy  impelled  by  prevailing  conditions  appeared 
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to  your  Committee  as  dictating  this  retrenchment,  for  which  an  additional 
reason  is  offered  by  the  fact  tiiat  not  only  the  Journal  bnt  also  the  Year 
Book  goes  to  every  member  of  tiie  Institute  and  to  its  various  exchanges 
at  home  and  abroad. 

The  papers  published  in  the  Journal  have  consisted  in  large  part  of 
the  lectures  delivered  at  the  Institute,  often  specially  revised  for  publication. 
The  importance  of  these  papers,  all  of  them  by  specialists  of  acknowledged 
authority  in  tiieir  respective  lines  of  activity,  continues  to  maintain  the  high 
standing  of  the  Journal  of  the  Institute  as  a  record  of  original  research 
in  the  various  fields  of  science  and  technology.  A  number  of  these  papers 
have  been  selected  by  the  Committee  on  Science  and  the  Arts  for  ^>ecial 
recognition  through  awards  of  the  Potts  and  Edward  Longstreth  Medals, 
these  selections  being  duly  published  in  the  proceedings  of  that  Committee 
printed  in  the  Journau 

The  advance  notices  of  the  results  of  recent  research,  furnished  to 
the  Journal  by  the  Bureau  of  Standards  and  other  leading  research  labora- 
tories of  the  country,  have  been  augmented  during  the  past  year  by  similar 
contributions  from  the  United  States  Bureau  of  Chemistry  and  from  the 
Electrical  Engineering  Department  of  the  Massachusetts  Institute  of  Tech- 
nology. These  early  advices  of  current  scientific  progress  are  very  valuable 
additions  to  our  pages. 

As  regards  the  cost  of  the  Institute  publications  we  have  to  note  that 
the  debit  balance  of  tiie  past  year,  under  the  rising  costs  of  that  period, 
is  again  materially  increased  over  that  of  the  preceding  year.  The  total 
expense  of  the  Journal  was  $10,504.53.  The  credits  to  the  Journal,  including 
those  for  exchanges  added  to  the  Library  and  for  subscriptions,  sales  and 
advertising,  were  $255.90  better  than  last  year  and  totalled  $4,663.95,  leaving 
the  net  cost  of  the  Journal  at  $5340.38.  The  cost  of  the  Year  Book  was 
$788.06,  a  decrease  of  $139.03  from  the  amount  charged  against  that 
publication  during  the  preceding  year. 

Respectfully  submitted. 

Louts  E.  Levy, 
Chairman. 
Philadelphla,  January  9,  1918. 

REPORT  OP  THE  COMMITTEE  ON  SECTIONAL 

ARRANGEMENTS 

FOR  THE  FISCAL  TSAR  BNDIHG  SEPTEMBER  31^  1917. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

During  the  year  ending  September  30,  191 7,  twenty-one  meetings  were 
conducted  by  the  several  sections  of  the  Institute,  as  follows: 

Section    of    Physics    and    Chemistry — Twelve    Meetings,    on    Thursday 

Evenings: 

October  12,  1916. 

"On  the  Acoustic  Efficiency  of  Fog- Signal  Machinery,"  by  Louis  Vessot 
King,  D.Sc,  Associate  Professor  of  Physics,  McGill  University,  Montreal, 
Canada. 
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October  26, 1916. 

"Some  EflFects  of  High  Pressure,"  by  John  Johnston,  D.Sc,  Geophysical 
Laboratory,  Carnegie  Institution  of  Washington,  Washington,  D.  C. 

November  2,  1916. 

"The  Development  of  the  Ceramic  Industries  in  the  United  States,"  bjr 
A.  V.  Bleininger,  B.Sc,  Ceramic  Chemist,  Bureau  of  Standards,  Pittsburgh, 
Pa. 

November  9,  1916. 

'The  Fundamental  Principles  of  Good  Lighting/*  by  P.  G.  Nutting,  PhJD^ 
Director  of  the  Research  Laboratory,  Westinghouse  Electric  and  Manufac- 
turing Company,  Pittsburgh,  Pa. 

December  7,  1916. 

"The  Extraction  of  Gasoline  from  Natural  Gas,"  by  G.  A.  Burrell, 
Chemist,  in  Charge  of  Laboratory  for  Gas  Investigations,  U.  S.  Bureau 
of  Mines,  Experiment  Station,  Pittsburgh,  Pa. 

January  4,  1917. 

"Radiations  from  Atoms  and  Electrons,"  by  R.  A.  Millikan,  Ph.D.,  ScD^ 
Professor  of  Physics,  University  of  Chicago,  Chicago,  111. 

January  11,  191 7. 

"Colloids,"  by  Wilder  D.  Bancroft,  Professor  of  Chemistry,  Cornell 
University,  Ithaca,  New  York. 

January  25,  191 7. 

"The  Formation  of  Crystals  in  Gels,"  by  Harry  N.  Holmes,  Professor 
of  Chemistry,  Oberlin  College,  Oberlin,  Ohio. 

March  29,  191 7. 

"The  Chemistry  of  Cellulose  and  its  Important  Industrial  AppHcations," 
by  H.  S.  Mork,  B.S.,  of  Arthur  D.  Little,  Inc.,  Boston,  Mass.  Joint 
meeting,   Philadelphia   Section,  American   Chemical   Society. 

April  5,  1917. 

"Contact  Catalysis,"  by  Wilder  D.  Bancroft,  Professor  of  Chemistry, 
Cornell  University,  Ithaca,  New  York. 
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April  12,  X917. 

The  Electron  Theory/'  by  William  Albert  Noyes,  Ph.D.,  LL.D.,  Director 
of  the  Chemical  Laboratory,  University  of  Illinois,  Urbana,  111. 

April  26,  1917. 

"Whirlwinds  and  Sunspots,"  by  George  E.  Hale,  ScD.,  Ph.D.,  LL.D., 
Director,  Mount  Wilson  Solar  Observatory,  Pasadena,  California. 
The  total  attendance  at  these  meetings  was  1721. 

EuECTOiiAL  Section — Three  Meetings,  on  Thursday  Evenings: 

November  23,  1916. 

"The  Electric  Strength  of  Air  and  Methods  of  Measuring  High  Voltage," 
by  John  B.  Whitehead,  E.E.,  Ph.D.,  Professor  of  Electrical  Engineering, 
Johns  Hopkins  University,  Baltimore,  Md.  Joint  meeting  with  the  Phila- 
delphia Section,  American  Institute  of  Electrical  Engineers. 

February  8,  1917. 

"Modem  Dynamo  Electric  Machinery,  with  Special  Reference  to  Power 
and  Traction  Uses,"  by  Alexander  Gray,  M.Sc,  Professor  of  Electrical 
Engineering,  Cornell  University,  Ithaca,  New  York.  Joint  meeting  with 
the  Philadelphia  Section,  American  Institute  of  Electrical  Engineers. 

March  8^  191 7. 

"Dielectric  Losses  in  Insulating  Materials,"  by  C.  E.  Skinner,  M.E., 
Engineer  of  Research  Division,  Westinghouse  Electric  and  Manufacturing 
Company,  East  Pittsburgh,  Pa.  Joint  meeting  with  the  Philadelphia  Section, 
American  Institute  of  Electrical  Engineers. 

The  total  attendance  at  these  meetings  was  330. 

Mechanical  and  Engineering  Section — Five  Meetings,  on  Thursday 

Evenings: 

October  5,  1916. 

"The  Atmosphere  and  Aviation,"  by  Dr.  W.  J.  Humphreys,  Professor 
of  Meteorological  Physics,  U.  S.  Weather  Bureau,  Washington,  D.  C. 

"Efficient  Military  Air  Service,"  by  Major  George  O.  Squier,  Ph.D., 
Chief  Signal  Officer,  U.  S.  Army. 

December  14,  1916. 

"The  Cooling  of  Water  for  Power  Plant  Purposes,"  by  C.  C.  Thomas, 
M.E.,  Professor  of  Mechanical  Engineering,  Johns  Hopkins  University, 
Baltimore,  Md.  Joint  meeting  with  the  American  Society  of  Mechanical 
Engineers. 
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February  i,  1917. 

'The  By^Product  Coking  Industry/'  by  C  J.  Ramsburg,  Vfce-Presidcnt 
H.  Koppers  Company,  Pittsburgh,  Pa.  Joint  meeting  with  the  American 
Society  of  Mechanical  Engineers. 

March  i,  1917. 

"Development  and  Progress  in  Aviation  Motors,"  by  Major  Henry 
Souther,  Aviation  Section,  Signal  Corps,  U.  S.  Army,  War  Department, 
Washington,  D.  C. 

March  15,  1917. 

"Design,  Construction  and  Equipment  of  a  Modern  Military  Aeroplane," 
by  Jerome  C.  Hunsaker,  £ng.D.,  Assistant  Naval  Constructor,  U.  S.  N., 
Washington,  D.  C.  Joint  meeting  with  the  American  Society  of  Mechanical 
Engineers. 

The  total  attendance  at  these  meetings  was  973. 

Mining  and  Metallurgical  Section — One  Meeting,  on  Thursday  Evemng: 

February  15,  191 7. 

"Oil  Concentration  of  Ores,"  by  Howard  W.  DuBois,  Philadelphia,  Pa. 
The  attendance  at  this  meeting  was  71. 

Seven  joint  meetings  were  held  during  the  season — three  with  the 
Philadelphia  Section  of  the  American  Institute  of  Electrical  Engineers; 
one  with  the  Philadelphia  Section  of  the  American  Chemical  Society;  and 
three  with  the  American  Society  of  Mechanical  Engineers. 

The  lectures  were  illustrated  by  lantern  slides,  special  apparatus,  and 
experiments. 

Many  of  the  papers  presented  at  these  meetings  have  already  appeared 
in  the  Journal. 

Respectfully  submitted, 

Charles  Day, 
Chairman. 
Philadelphia,  January  9,  1918. 

REPORT  OF  THE  COMMITTEE  ON  ENDOWMENT 

FOR  THB  FISCAL  TEAR  BNDINO  SEPTBMBBR  3»,  lfl7. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

The  General  Fund  was  increased  during  the  year  by  the  J.  H.  Wahl 

Bequest   $7fti46.53 

To  this  was  added  interest  accrued  on  the  fund ^fi37'^ 

In  addition  there  was  received  from  special  subscriptions  made  to 
meet  the  conditions  of  the  Wahl  Bequest $23,615^ 
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There  was  established  the  John  Price  Wetherill  Memorial  Research 
Fund  of  The  Franklin  Institute,  founded  by  Ira  Cortright  Wetherill,  John 
Price  WetheriU,  Jr.,  William  Chattin  Wetherill,  and  Mrs.  Anna  Wetherill 
Stout;  each  of  whom  agreed  to  pay  One  Thousand  Dollars  ($i/)oo)  per 
annum  for  a  period  of  five  (5)  years.  The  trust  was  accepted  by  the  Board 
of  Managers  on  March  14th,  and  initial  payment  of  Four  Thousand  Dollars 
(l4,oco)  was  made  on  April  3d 

Under  date  of  December  22,  1917,  the  President  addressed  a  communica- 
tion to  the  four  founders  of  the  fund,  in  which  he  suggests  that  further 
contributions  be  postponed  until  the  end  of  the  present  war,  because  of 
the  present  national  conditions,  financial  and  otherwise. 

Respectfully  submitted, 

Coleman  Sellebs,  Jr., 

Chairman, 
Philadelphia,  January  g,  1918. 


REPORT  OF  THE  COMMITTEE  ON  SCIENCE  AND 

THE  ARTS 

FOR  THB  FISCAL  TBAR  BVDINO  8BPTBMBBR  3^  lfl7. 

To  the  President  and  Members  of  The  Franklin  Institute: 

Your  G)mmittee  on  Science  and  the  Arts  investigated  and  disposed  of 
twenty-seven  cases  during  the  year,  and  has  twelve  pending. 

The  standing  Sub-Committees  on  Literature  and  the  Franklin  Medal 
held  meetings  early  in  the  year.  The  sub-committees  for  investigation  held 
such  meetings  as  (he  consideration  of  the  cases  required  and  recommended 
twenty-five  awards. 

The  Sub-Committee  on  New  Subjects  and  Preliminary  Examination, 
according  to  its  custom,  held  a  meeting  prior  to  each  Stated  Meethig  of 
the  Committee.  Fifty-nine  subjects  were  considered  during  the  year  and 
twenty  were  recommended  for  examination.  Seventeen  applications  for 
investigations  were  received. 

Several  of  the  recipients  of  awards  were  present  at  the  Meetings  of 
the  Institute  to  receive  them  in  person. 

Notices  of  awards  made  on  the  recommendation  of  the  Committee  were 
sent  to  the  Philadelphia  daily  papers  and  to  technical  journals. 

A  detailed  statement  of  the  work  of  the  Committee  is  appended. 

Respectfully  submitted, 

William  Chattin  WerHERkLLi 

Chaitwuaw,    • 
Philaiielfhia,  January  9,  191S.  .  •   .     >  ! 
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APPBVDIX. 

Statement  of  the  G>mmittee's  Operation 

FOR  THE 

Year  Ending  September  30, 1917. 

CASES. 

Cases  pending,   October  i,   1916 15 

Applications   during  the   year    17 

Special  Reports    7  24 

•  

39 

Disposed  of  during  the  year  27 

Leaving   pending    12 

DISPOSITION  OF  CASES. 

Franklin  Medal  Awards 2 

Elliott  Cresson  Awards   1 

Howard  N.  Potts  Awards  1 

Edward  Longstreth  Awards  12 

John  Scott  Legacy  Recommendations 4 

20 

Awards  Made  During  the  Year. 

THE  franklin  MEDAL. 

Hendrik  Antoon  Lorentz,  of  Amsterdam,  Holland,  *'in  recognition  of  his 
researches  which  have  so  largely  contributed  to  laying  on  a  new  foundation 
our  knowledge  of  the  nature  of  light  and  in  developing  our  ideas  concerning 
the  ultimate  constitution  of  matter." 

David  Watson  Taylor,  of  Washington,  D.  C,  "in  recognition  of  his 
fundamental  contributions  to  the  theory  of  ship  resistance  and  screw  propul- 
sion, and  of  his  signal  success  in  the  application  of  correct  theory  to  the 
practical  design  of  varied  types  of  war  vessels  in  the  United  States  Navy." 

THE  ELLIOTT  CRESSON  MEDAL. 

.Edwin  Fitch  Northrup,  of  Princeton,  N.  J.,  for  his  Electric  Furnace 
and  High  Temperature  Investigations. 

THE  HOWARD  N.  POTTS  MEDAL. 

Prof.  Ulric  Dahlgren,  of  Princeton,  N.  J.,  for  his  paper,  entitled  The 
Production  of  Light  by  Animals,''  in  the  Journal. 

THE  EDWARD  LONGSTRETH  MEDAL. 

F.  H.  Achard,  of  Cambridge,  Mass.,  for  the  paper,  prepared  in  conjunc- 
tion with  Prof.  A.  £.  Kennelly  and  Mr.  A.  S.  Dana,  entitled  "ExperioMntal 
Researches  on  the  Skin  Effect  in  Steel  Rails,"  in  the  Journal. 
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John  D.  Ball,  of  Milwaukee,  Wis.,  for  his  paper  entitled  ''Investigations 
of  Magnetic  Laws  for  Steel  and  Other  Materials,"  in  the  Journau 

Christopher  A.  Becker,  of  New  York  City,  N.  Y^  for  the  Chainomatic 
Balance. 

A.  S.  Dana,  of  Cambridge,  Mass.,  for  the  paper,  prepared  in  conjunction 
with  Prof.  A.  £.  Kennelly  and  Mr.  F.  H.  Acfaard,  entitled  "Experimental 
Researches  on  the  Skin  Effect  in  Steel  Rails,"  in  the  Journal. 

The  Hooven,  Owens,  Rentschler  Company,  of  Hamilton,  Ohio,  for 
the  development  of  ingenious  methods  used  in  the  manufacture  of  the 
Hooven  Automatic  Typewriter. 

International  Money  Machine  Company,  of  Terre  Haute,  Ind.,  for  the 
development  of  the  International  Money  Machine. 

Prof.  A.  E.  Kennelly,  of  Cambridge,  Mass.,  for  the  paper,  prepared 
in  conjunction  with  Messrs.  F.  H.  Achard  and  A.  S.  Dana,  entitled  "Experi- 
mental Researches  on  the  Skin  Effect  in  Steel  Rails,"  in  the  Journal. 

Prof.  Dayton  C.  Miller,  of  Oeveland,  Ohio,  for  his  papers  entitled  "A 
32-£lement  Harmonic  Synthesizer"  and  "The  Henrid  Harmonic  Analyzer 
and  Devices  for  Extending  and  Facilitating  its  Use,"  in  the  Journal. 

George  A.  Rankin,  of  Creighton,  Pa.,  for  his  paper  entitled  "Portland 
Cement,"  in  the  Journal. 

Albert  Ringland,  of  Philadelphia,  Pa.,  for  his  inventions  embodied  in 
the  Portable  Brinell  Meter. 

Frank  H.  Schoenfuss,  of  Philadelphia,  Pa.,  for  his  invention  embodied 
in  the  Portable  Brinell  Meter. 

The  Sharpies  Specialty  Company,  of  West  Chester,  Pa.,  for  the  Sharp- 
ies Super-Centrifuge. 

THE  JOHN  SCOTT  LEGACY  MEDAL  AND  FRElf  lUlf 

Awarded  by  the  City  of  Philadelphia  on  the  Recommendation  of  The  Franklin 

Institute, 

Thomas  A.  McCall,  of  South  Akron,  Ohio,  for  his  inventions  embodied 
in  the  Hooven  Automatic  Typewriter. 

John  H.  Fillings,  of  Hamilton,  Ohio,  for  his  inventions  embodied  in 
the  Hooven  Automatic  Typewriter. 

Max  Ulrich  Schoop,  of  Zurich,  Switzerland,  for  the  Schoop  Metal 
Spraying  Process. 

Alfred  Rishworth  Tattersall,  of  London,  England,  for  the  "Midget" 
Marvel  Flour  Mill. 

THE  ELUOTT  CRESSON  If  EDAU 

{Awards  pending,  September  30^   1916.) 

Dr.  Byron  E.  Eldred,  of  New  York,  N.  Y.,  for  his  Low-Expansion 
Leading-in  Wire  for  Incandescent  Electric  Lamps. 

CoL  Isaac  Newton  Lewis,  of  Montclair,  N.  J.,  for  the  Lewis  Machine 


8o  YEAR  BOOK  OF  THE  FRANKLIN  INSTITUTE 

THE  HOWAHD  N.  POTTS  MEDAL. 

(Azjuard  pending,  September  30,    1916.) 

Louis  Vessot  King,  of  Montreal,  Canada,  for  his  Linear  Hot- Wire 
Anemometer. 

THE  JOHN  SCOTT  LEGACY  MEDAL  AND  PREMIUM. 

{Awards  pending,  September  30,   1916.) 

Thomas  Bilyeu,  of  Hillsboro,  Ore.,  for  his  inventions  embodied  in  the 
International  Money  Machine. 

Lucien  L  Yeomans,  of  Chicago,  111.,  for  his  Method  of  Machine 
Construction. 


;  ».»' 
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October,  1117,  to  September,  19x8. 
THE  FRANKLIN  MEDAL. 

GuGLiELMO  Marconi^  of  Rome,  Italy,  "in  recognition  of  his  brilliant 
inception  and  successful  development  of  the  application  of  magneto-electric 
waves  to  the  transmission  of  signals  and  telegrams  without  the  use  of 
metallic  conductors." 

Thomas  Corwin  Mendenhall,  of  Ravenna,  Ohio,  "in  recognition  of  his 
fruitful  and  indefatigable  labors  in  physical  research,  particularly  his  con- 
tributions to  our  knowledge  of  physical  constants  and  electrical  standards." 

THE  HOWARD  N.  POTTS  MEDAL. 

Alexander  Gray^  of  Ithaca,  N.  Y.,  for  his  paper  entitled  "Modern  Dynamo 

Electric  Machinery,"  in  the  Journal. 

A.  E.  Kennelly^  of  Cambridge,  Mass.,  for  his  invention  of  the  Hot- 
wire Anemometer  and  his  application  of  this  device  to  the  measurement 

of  convection  from  small  heated  wires. 

Louis  Vessot  King,  of  Montreal,  Canada,  for  his  improved  method  and 

researches  in  Hot- Wire  Anemometry. 

THE  EDWARD  LONGSTRETH  MEDAL. 

John  T.  Austin,  of  Hartford,  Conn.,  for  his  invention  of  the  "Universal 
Wind  Chest"  and  its  practical  application  in  the  Austin  Organ. 

H.  Jermain  Creighton,  of  Swarthmore,  Pa.,  for  his  paper  entitled  "The 
Deteriorating  Action  of  Salt  and  Brine  on  Reinforced  Concrete,"  in  the 
Journal. 

Levi  Talbot  Edwards,  of  Philadelphia,  Pa.,  for  the  Talbot  Compound 
Air  Lift  System. 

International  Money  Machine  Company,  of  Terre  Haute,  Ind.,  for  the 
development  of  the  International  Money  Machine. 

Max  Levy,  of  Philadelphia,  Pa.,  for  the  Levy  Hsemocjrtometer. 

John  Hawlby  Taussig,  of  Philadelphia,  Pa.,  for  his  inventions  embodied 
in  a  device  for  the  Automatic  Operation  of  Water  Gas  Sets. 

J.  B.  Whitehead,  of  Baltimore,  Md.,  for  his  paper  entitled  "The  Electric 
Strength  of  Air  and  Methods  of  Measuring  High  Voltage,"  in  the  Journal. 

Charles  Franklin  Zeek,  of  Pensacola,  Florida,  for  his  inventions  em- 
bodied in  a  device  for  the  Automatic  Operation  of  Water  Gas  Sets. 

THE  CERTIFICATE  OF  MERIT. 

Oliver  D.  Havard,  of  Allentown,  Pa.,  for  the  Havard  Coal  Meter. 
Ernest  J.  Swebtland,  of  Upper  Montdair,  N.  J.,  for  his  metallic  Filter 
Ootfa. 
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THE  JOHN  SCOTT  LEGACY  MEDAL  AND  PREMIUM. 

Thomas  Bilyeu,  of  Hillsboro,  Oregon,  for  his  inventions  embodied  in 
the  International  Money  Machine. 

Conrad  d'Huc  Dkessler,  of  Great  Marlow,  England^  for  the  Dressier 
Tunnel  Kiln. 

LuciEN  I.  Yeomans,  of  Chicago,  111.,  for  his  Method  of  Machine  Con- 
struction. 

ELLIOTT  CRESSON  MEDAL  RECOMMENDATIONS. 

Byron  £.  Eldrep,  of  New  York,  N.  Y.,  for  the  Low  Expansion  Leading-In 
Wire  for  Incandescent  Electric  Lamps. 

Reynold  Janney,  of  New  York,  N.  Y.,  and  Harvey  D.  Whxiams,  of 
Wallingf ord,  Conn.,  for  their  inventions  embodied  in  the  Waterbury  Hydraulic 
Speed  Gear. 

Isaac  Newton  Lewis,  of  Montclair,  N.  J.,  for  his  Machine  Gun. 


JOHN  SCOTT  RECOMMENDATIONS. 

(Awards  Pending.) 

Frank  P.  Fahy,  of  New  York,  N.  Y.,  for  the  Fahy  Permeameter. 
Ernest  J.  Sweetland,  of  Upper  Mbntdair,  N.  J.,  for  the  Sweetland 
Filter  Press. 


TERMS  AND  PRIVILEGES  OP  MEMBERSHIP 


The  members  of  the  Institute  are  divided  into  the  following  classes. 
viz.:  Resident  Members,  Stockholders,  Life  Members,  Permanent  Mem- 
bers, Non-resident  and  Associate  Members. 

Any  one  interested  in  the  purposes  and  objects  of  the  Institute  and 
expressing  a  willingness  to  further  the  same  may  become  a  member  when 
proposed  by  a  member  in  good  standing  and  elected  by  the  Board  of 
Managers. 

Terms. — Resident  members  pay  Fifteen  Dollars  each  year.  The  payment 
of  Two  Hundred  Dollars  in  any  one  year  secures  Life  Membership,  with 
exemption  from  annual  dues. 

Stock. — Second-class  stockholders  pay  an  annual  tax  of  Twelve  Dollars 
per  share,  and  the  holder  of  one  share  is  entitled  by  such  payment  to  the 
privileges  of  membership. 

Privileges. — ^Each  contributing  member  (including  non-residents)  and 
adult  holder  of  second-class  stock  is  entitled  to  participate  in  the  meetings 
of  the  Institute,  to  use  the  Library  and  Reading  Room,  to  vote  at  the  Annual 
Election  for  officers,  to  receive  tickets  to  the  lectures  for  himself  and  friend, 
to  attend  the  Section  meetings  and  to  receive  one  copy  of  the  Journal  free 
of  charge,  except  associate  members,  who  may  not  take  part  in  elections. 

Permanent  Members. — ^The  Board  of  Managers  may  grant  to  any  one 
who  shall  in  any  one  year  contribute  to  the  Institute  the  sum  of  One 
Thousand  Dollars  a  permanent  membership,  transferable  by  will  or  otherwise. 

Non-resident  Members. — Newly  elected  members  residing  permanently 
at  a  distance  of  twenty-five  miles  or  more  from  Philadelphia  may  be  en- 
rolled as  Non-resident  Members,  and  are  required  to  pay  an  entrance  fee  of 
Five  Dollars,  and  Five  Dollars  annually.  Non-resident  Life  Membership, 
$75.00. 

Contributing  members,  if  eligible,  under  the  non-resident  clause,  on 
yniilcitig  request  therefor,  may  be  transferred  to  the  non-resident  class  by 
vote  of  the  Board  of  Managers,  and  are  required  to  pay  Five  Dollars 
annually. 

Associate  Members. — Associate  members  are  accorded  all  the  privileges 
of  the  Institute,  except  the  right  to  vote  or  hold  office,  upon  the  payment  of 
annual  dues  of  Five  Dollars.  This  class  of  membership  is  limited  to  per- 
sons between  the  ages  of  seventeen  and  twenty-five  years.  Upon  reaching 
the  age  limit  they  become  eligible  to  the  other  classes  of  membership. 

Resignations  must  be  made  in  writing,  and  dues  must  be  paid  to  the  date 
of  resignation. 
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MEETINGS  AND  LECTURES 

19x8-1919 


October  3,  19 18 — "The  Vapor  Tensions  of  the  Metals/' 

By  Joseph  W.  Richakds,  Ph.D., 

Professor  of  Metallurgy,  Lehigh  University,  Bethlehem,  Pa. 

Secretary  of  the  American  Electrochemical  Society. 

Member  U.  S.  Naval  Consulting  Board. 

The  lecture  will  discuss  the  scanty  data  which  exist  concerning  the  boil- 
ing, points  of  the  metals  and  the  tension  of  their  vapors  at  high  temperatures 
and  also  at  low  temperatures,  in  the  liquid  state  and  in  the  solid  state,  down 
to  ordinary  temperatures.  The  physical  analogies  to  the  vapor  tensions  of 
other  substances  will  be  utilized  in  this  discussion. 

The  usefulness  of  this  information  in  metallurgy  and  chemistry,  and  in 
various  uses  of  the  metals,  will  be  discussed  and  illustrated. 

October  16,  1 918— "Shipbuilding  Analysis/' 

By  Holus  Godfrey,  ScD.,  Eng.D.,  LL.D.,  D.C.L.,  F.R.G.S., 
President,  Drexel  Institute,  Philadelphia,  Pennsylvania. 

This  paper  is  the  first  publicatioti  of  study  in  Applied  Science  and  Industry, 
which  has  been  conducted  bjr  the  author  with  the  assistance  of  L.  L.  Biddle, 
A.B.,  aided  by  helpful  criticism  from  Thomas  Bowes,  M.E.,  and  from  Pro- 
fessor George  Owen,  B.S.  It  proposes  a  method  of  complete  anal^jrsis  for 
shipbuilding,  based  throughout  on  an  analogy  with  chemical  anal>;sis,  both 
qualitative  and  quantitative,  doing  the  completed  ship  as  the  chemist  treats 
the  complete  molecule.  It  considers  the  various  asseniUed  sections  of  the 
ship  as  the  ship  atoms  which  compose  the  ship  molecules  and  uses  the  opera- 
tion cycles  which  unite  to  make  the  assemblies  as  ship  electrons,  fonmng  ship 
atoms.  Lantern  slides  will  show  the  development  of  the  theory  through  numer- 
ous photographs  taken  in  shipyards  for  purposes  of  illustration  and  test.  The 
development  of  the  work  will,  also,  be  illustrated  by  charts.  It  is  the  belief 
of  the  author  that  the  work  here  presented  makes  possible  a  material  short- 
ening of  the  time  now  taken  for  ship  construction  and  may  also  prove  of 
importance  in  the  education  of  shipyard  workers.  The  work  is  recognized 
to  be  in  its  formation  stage,  and  constructive  criticism  will  be  welcome. 

October  31,  1918 — "Samuel  Pierpont  Langley,  Pioneer  in  Practi- 
cal Aviation.'* 

By  Henry  Leffmann. 

Professor  Langley  announced  in  1891  the  results  of  experiments  made 
with  small  aeroplanes,  driven  by  twisted  rubber  bands,  and  for  many  years 
continued  his  investigations,  finally  developing  a  steam-driven  machine  of 
considerable  size  whidi  made  several  flights.    He  insisted  that  the  snccessfol 
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flying  machine  can  only  be  one  heavier  than  air — that  is,  not  dependent  on 
the  balloon  principle — and  modem  experience  has  confirmed  this  view. 

The  lecture  will  show  in  outline  the  evolution  of  the  aeroplane  from 
Langley's  original  form,  and  will  be  liberally  illustrated  with  lantern  slides. 

Meeting  conducted  by  the  Alumni  Association  of  the  School. 

November  7,  i9i8^"The  Power  Company.'* 

By  William  C  L.  Egun, 
Chief  Engineer,  The  Philadelphia  Electric  Co.,  Philadelphia,  Pa. 

This  paper  is  a  carefully-prepared  historical  resume,  in  a  semi-technical 
form,  showing  graphically  the  development  of  the  electric  lighting  and  power 
industry  from  its  inception  to  the  present  large  systems  supplying  energy  to 
operate  a  great  variety  of  manufacturing  establishments.  The  enormous 
growth  of  these  power  loads,  and  especially  at  this  time,  of  those  included  in 
the  supplying  of  shipyards,  munitions  plants  and  other  war  industries,  gives 
to  the  designation  "  The  Power  Company  "  a  meaning  and  importance  that  did 
not  exist  in  the  earlier  development  of  the  generation  and  transmission  of 
electrical  energy. 

The  subject  has  previously  been  presented  by  the  author  in  a  lecture 
before  the  undergraduates  pursuing  technical  courses  at  Yale  and  Princeton 
Universities;  his  aim  being  to  point  out  to  such  students  all  over  the  country 
(and  thereby  assist  them  in  an  intelligent  selection  of  their  life-work)  the 
exceptional  opportunities  afforded  by  the  Power  Companies  to  the  technically- 
trained  man.    Illustrated. 

Joint  meeting  with  the  Philadelphia  Section,  American  Institute  of  Elec- 
trical Engineers. 


November  20,  1918 — ^''Modern  Applications  of  Photography.'* 

By  Alfred  B.  Hitchins,  Ph.D., 
Director  of  Ansco  Company's  Research  Laboratory,  Binghamton,  New  York. 

This  lecture  will  deal  with  the  present  position  of  photography  in  Science, 
Industry  and  Research  Work.  Specific  Applications  of  Photography  to  Spec- 
troscopy. Photo-micrography,  X-rays,  Astronomy,  Bacteriology,  Medicine, 
Aerial  Photography  and  other  subjects  will  be  discussed.  A  review  of  color 
correct  photography  and  the  direct  processes  of  color  photography  will  be 
given. 
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December  5,  1918 — ^''Chemistry  in  Old  Philadelphia. 

By  Edgar  F.  Smith,  Ph.D.,  LL.D. 

Provost,  University  of  Pennsylvania, 
Philadelphia,  Pa. 

In  this  lecture  the  work  of  twelve  pioneers  in  chemistry  will  be  considered. 
The  effort  will  be  made  to  give  a  sketch  of  each  individual's  life,  including 
his  contributions  in  science,  to  give  a  picture  of  Chemistry  in  this  State  from 
the  middle  of  1700  to  about  the  same  period  in  1800,  and  also  to  call  attention 
to  the  early  American  text-books  on  Chemistry  which  were  probably  studied 
by  these  early  fathers  of  the  science  in  our  City. 

Joint  meeting  with  the  Philadelphia  Section,  American  Chemical  Society. 
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December   z8»   zgiS— "Vehicular   Tunnels  Under  the  Hudson 
River/* 

By  Martin  Schseiber,  M.Am.Soc.C.£., 

Chief  Engineer,  Public  Service  Railway  Company, 

Newark,  New  Jersey. 


January  9, 1919 — ^"The  Induction  Electrical  Furnace,  with  Special 
Reference  to  the  Use  of  Induced  Curroits  of  High  Frequency." 

By  Guilliam  H.  Clamer, 
Vice-President,  Ajax  Metal  Company,  Philadelphia,  Pa. 

1.  History  of  the  Development  of  the  Induction  Furnace. 

2.  Fluid  Motions  in  Induction  Furnaces. 

3.  Practical  Application  of  the  Vertical  Ring  Induction  Furnace. 

4.  Practical  Application  of  the  Induction  Furnace,  using  High  Frequency 
Currents.    Illustrated  by  lantern  slides. 

Joint  meeting  with  the  Philadelphia  Section,  American  Institute  of  Elec- 
trical Engineers. 


January  15,  1919— "Deep  Sea  Salvage  After  the  War." 

By  a.  Russell  Bond^  B.A., 
Managing  Editor  of  the  Scientific  American,  New  York. 

Some  fifteen  million  tons  of  allied  and  neutral  shipping  have  been  sunk 
since  August  ist,  1914.  Germany  is  planning  to  do  a  great  deal  of  salvage 
work  after  the  war  on  victims  of  her  own  submarines,  specializing  on  vessels 
that  lie  in  water  too  deep  for  ordinary  methods  of  salvage.  The  lecture  will 
tell  of  some  of  the  new  German  apparatus  and  also  of  our  own  plans  for 
recovering  ships  sunk  in  deep  water. 


January  30,  19 19 — "Ballooning  and  Aviation,  in  Peace,  War  and 
Commerce." 

By  Thomas  Edwin  Eldridge, 

President,  Philadelphia  Aeronautic  Recreation  Society. 
Member  of  United  States  Aeronautic  Reserves. 

This  lecture  will  first  present  a  brief  history  of  ballooning  and  aviation, 
after  which  the  different  types  of  air  craft,  from  the  earliest  glider  to  the 
heavy  armored  battleplanes,  will  be  described  and  illustrated.  The  development 
of  the  balloon,  from  the  discovery  of  its  first  principles  to  its  present  giant 
growth  as  portrayed  in  the  monster  dirigibles  of  Europe,  will  be  described. 

The  lecture  will  be  fully  illustrated  by  colored  lantern  slides  made  from 
views  taken  by  the  speaker  from  a  balloon  and  from  photographs  of  the 
battle  fronts  of  Europe. 

Meeting  conducted  by  the  Alumni  Association  of  the  School. 
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February  6,  1919 — ^"Industrial  Lighting. 

By  C  E.  CtEWELL, 

Assistant  Professor  of  Electrical  Eng^ineering,  University  of  Pennsylvania, 

Philadelphia,  Pa. 

The  lecture  will  deal  with  the  physical  aspects  of  modem  industrial  light- 
ing and  will  emphasize  the  outstanding  features  of  good  lighting  in  their 
relation  to  the  management  of  the  industries,  to  the  question  of  accident  pre- 
vention, and  to  the  present  labor  situation.  References  will  also  be  made  to 
existing  codes  of  factory  lighting,  to  the  apparent  needs  in  the  state  inspection 
departments  if  such  codes  are  to  be  administered  effectively,  and  to  some  of 
the  problems  in  industrial  lighting  which  have  been  added  by  the  war. 

Illustrated  by  lantern  slides. 

Joint  meeting  with  the  Illuminating  Engineering  Society. 

February  19,  igig — ^'*Oil  Shales." 

By  Dean  E.  Winchester, 
Geologist,  U.  S.  Geological  Survey,  Grand  Valley,  Colorado. 

The  lecture  will  include  an  outline  of  the  characteristics,  distribution  and 
value  of  the  cmI  shales  of  the  United  States,  together  with  a  discussion  of  the 
origin  of  the  oil  that  may  be  distilled  from  the  shale.  A  brief  summary  of 
the  attempts  now  being  made  to  develop  a  commercial  oil-shale  industry  will 
also  be  given. 

March  6, 19x9— ''The  Problem  of  Cost  Reduction.'' 

By  Robert  Grimshaw,  C.R, 
New  York  City. 

Importance  of  the   Problem. 

The  Factors: — ^Men,  Materials,  Markets,  Machines  and  Methods. 

The  Subjects: — ^Labor,  Materials,  and  Oncost. 

The  Solution: — Fifteen  Methods  of  Cutting  Material  Cost. 

Forty-five  Methods  of  Lessening  Labor  Cost. 

Thirteen  Methods  of  Reducing  Oncost. 
The  Results: — Gaining  the  Foreign  Markets  and  Holding  Our  Own. 

March  ig,  1919 — ^''The  Economic  Basis  of  Industrial  Activity." 

By  David  B.  Rush  more. 

Chief  Engineer,  Power  and  Mining  Department,  General  Electric  Company, 

Schenectady,  N.  Y. 

Industrial  activity  is  all  concerned  in  changing  over  the  raw  material  of 
the  world  into  proper  form  for  ultimate  consumption.  The  existence  of  raw 
material  in  various  forms  and  in  different  parts  of  the  world  is  the  funda- 
mental basis  for  industry,  together  with  the  desire  of  human  beings  for  the 
consumption  of  products  such  as  are  classed  as  the  necessities  of  life. 

In  changing  raw  materials  into  finished  products  for  ultimate  consump- 
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December   iS,   igiS — ^"'Vehicular   Tunnels  Under  the  Hudson 
River." 

By  Martin  Schreiber,  M.Am.SocCE., 

Chief  Engineer,  Public  Service  Railway  Company, 

Newark,  New  Jersey. 


January  9, 1919 — ^"The  Induction  Electrical  Furnace,  with  Special 
Reference  to  the  Use  of  Induced  Curroits  of  High  Frequency/* 

By  Guilliam  H.  Clamer, 
Vice-President,  Ajax  Metal  Company,  Philadelphia,  Pa. 

1.  History  of  the  Development  of  the  Induction  Furnace. 

2.  Fluid  Motions  in  Induction  Furnaces. 

3.  Practical  Application  of  the  Vertical  Ring  Induction  Furnace. 

4.  Practical  Application  of  the  Induction  Furnace,  using  High  Frequency 
Currents.    Illustrated  by  lantern  slides. 

Joint  meeting  with  the  Philadelphia  Section,  American  Institute  of  Elec- 
trical Engineers. 


January  15,  1919— ''Deep  Sea  Salvage  After  the  War." 

By  a.  Russell  Bond,  B.A., 
Managing  Editor  of  the  Scientific  American,  New  York. 

Some  fifteen  million  tons  of  allied  and  neutral  shipping  have  been  sunk 
since  August  ist,  1914.  Germany  is  planning  to  do  a  great  deal  of  salvage 
work  after  the  war  on  victims  of  her  own  submarines,  specializing  on  vessels 
that  lie  in  water  too  deep  for  ordinary  methods  of  salvage.  The  lecture  will 
tell  of  some  of  the  new  German  apparatus  and  also  of  our  own  plans  for 
recovering  ships  sunk  in  deep  water. 


January  30,  19 19 — "Ballooning  and  Aviation,  in  Peace,  War  and 
Commerce." 

By  Thomas  Edwin  Eldridge, 

President,  Philadelphia  Aeronautic  Recreation  Society. 
Member  of  United  States  Aeronautic  Reserves. 

This  lecture  will  first  present  a  brief  history  of  ballooning  and  aviation, 
after  which  the  different  types  of  air  craft,  from  the  earliest  glider  to  the 
heavy  armored  battleplanes,  will  be  described  and  illustrated.  The  development 
of  the  balloon,  from  the  discovery  of  its  first  principles  to  its  present  giant 
growth  as  portrayed  in  the  monster  dirigibles  of  Europe,  will  be  described. 

The  lecture  will  be  fully  illustrated  by  colored  lantern  slides  made  from 
views  taken  by  the  speaker  from  a  balloon  and  from  photographs  of  the 
battle  fronts  of  Europe. 

Meeting  conducted  by  the  Alumni  Association  of  the  School. 
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February  6,  igig — ^''Industrial  Lighting. 

By  C  E.  CtEWELL, 

Assistant  Professor  of  Electrical  Engineering,  University  of  Pennsylvania, 

Philadelphia,  Pa. 

The  lecture  will  deal  with  the  physical  aspects  of  modem  industrial  light- 
ing and  will  emphasize  the  outstanding  features  of  good  lighting  in  their 
relation  to  the  management  of  the  industries,  to  the  question  of  accident  pre- 
vention, and  to  the  present  labor  situation.  References  will  also  be  made  to 
existing  codes  of  factory  lighting,  to  the  apparent  needs  in  the  state  inspection 
departments  if  such  codes  are  to  be  administered  effectively,  and  to  some  of 
the  problems  in  industrial  lighting  which  have  been  added  by  the  war. 

Illustrated  by  lantern  slides. 

Joint  meeting  with  the  Illuminating  Engineering  Society. 

February  19,  1919 — ''Oil  Shales." 

By  Dean  E.  Winchester, 
Geologist,  U.  S.  Geological  Survey,  Grand  Valley,  Colorado. 

The  lecture  will  include  an  outline  of  the  characteristics,  distribution  and 
value  of  the  oil  shales  of  the  United  States,  together  with  a  discussion  of  the 
origin  of  the  oil  that  may  be  distilled  from  the  shale.  A  brief  summary  of 
the  attempts  now  being  made  to  develop  a  commercial  oil-shale  industry  will 
also  be  given. 
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March  6, 19 19 — "The  Problem  of  Cost  Reduction. 

By  Robert  Grimshaw^  C.E., 
New  York  City. 

Importance  of  the   Problem. 

The  Factors: — Men,  Materials,  Markets,  Machines  and  Methods. 

The  Subjects ; — Labor,  Materials,  and  Oncost. 

The  Solution: — Fifteen  Methods  of  Cutting  Material  Cost. 

Forty-five  Methods  of  Lessening  Labor  Cost. 

Thirteen  Methods  of  Reducing  Oncost. 
The  Results: — Gaining  the  Foreign  Markets  and  Holding  Our  Own. 

March  19,  1919 — "The  Economic  Basis  of  Industrial  Activity. 

By  David  B.  Rush  more. 

Chief  Engineer,  Power  and  Mining  Department,  General  Electric  Company, 

Schenectady,  N.  Y. 

Industrial  activity  is  all  concerned  in  changing  over  the  raw  material  of 
the  world  into  proper  form  for  ultimate  consumption.  The  existence  of  raw 
material  in  various  forms  and  in  different  parts  of  the  world  is  the  funda- 
mental basis  for  industry,  together  with  the  desire  of  human  beings  for  the 
consumption  of  products  such  as  are  classed  as  the  necessities  of  life. 

In  changing  raw  materials  into  finished  products  for  ultimate  consump- 
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tion,  many  different  processes  are  utilized  and,  in  general,  energy  and  labor  are 
expended  in  them. 

Industrial  activity  is  becoming  an  increasingly  important  part  of  the 
world's  work.  Much  of  the  energy  utilized  is  in  operating  machines  for 
various  purposes.  Some  energy  is  applied  directly  in  other  forms.  The  trans- 
mission and  utilization  of  energy  for  industrial  activity  is  in  general  best 
accomplished  by  utilizing  electricity.  The  study  of  these  various  applications 
is  one  of  the  principal  hnes  of  work  of  the  electrical  engineer  and  the  elec- 
trical manufacturer.  The  time  is  approaching  when  the  majority  of  mankind 
will  be  engaged  in  industrial  occupations. 

A  study  of  the  economic  basis  for  industrial  activity  is  necessary  in  order 
to  distinguish  for  any  country,  location,  and  conditions  those  lines  of  manu- 
facture which  are  suitable.  In  view  of  the  coming  struggle  for  world  markets, 
it  will  be  interesting  to  know  those  industries  which  have  a  solid  economk 
basis  and  which  can  be  held  under  the  most  difficult  conditions. 

April  3,  1919 — ^"'Optics  of  the  Air.** 

By  W.  J.  Humphreys,  Ph.D., 
Professor  of  Meteorological  Physics,  U.  S.  Weather  Bureau. 

Many  curious  and  beautiful  atmospheric  phenomena,  such  as  the  rain- 
bow, the  halo,  the  azured  sky,  and  the  twilight  glow,  are  to  most  of  us,  per- 
haps, but  puzzling  mysteries  and  therefore  of  but  little  interest. 

The  address  will  describe  some  of  the  more  conspicuous  of  these  truly 
wonderful  phenomena  and  briefly  explain  how  they  are  produced. 

Joint  meeting  with  the  Physics  Club. 

April  16,  19x9 — Speaker  and  subject  to  be  announced  later. 
May  21,  1919 — Conferring  of  the  Franklin  Medal. 
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Pennsylvania. 

CLARK,  WALTON,  JR.,  Captain,  Field  Artillery,  and  for  mail,  Stenton  and  Abington  Ave- 
nues, Chestnut  Hill,  Philadelphia,  Pennsylvania. 

CLEMENT,  F.  H.,  Contractor,  Land  Title  Building,  Philadelphia,  Pennsylvania. 

CLOTHIER,  ISAAC  H.,  Merchant,  Wynnewood.  Pennsylvania. 

CLOUD,  JOHN  W.,  Vice  President.  The  Westinghouse  Brake  Company.  Limited.  8a  York 
Road.  King's  Cross.  London.  N.,  England. 

COATBS,  JESSE,  Major,  American  Expeditionary  Force,  France,  and  for  mail,  40  Ocean 
Avenue,  Lynn.  Massachusetts. 

COCHRAN,  C.  B..Chemist.  State  Dairy  and  Food  Commission,  and  for  mail,  514  South 
High  Street,  West  Chester,  Pennsylvania. 

COB,  W.  W.a  General  Manager.  Pocahontas  Coal  and  Coke  Company.  Roanoke.  Virginia. 

COBS,  HAROLD  V.,  Mechanical  Engineer,  Gunn,  Richards  and  Company.  43  Exchange  Place, 
New  York  City,  New  York,  and  for  mail,  43  Forrest  Street,  Montclair.  New  Jersey. 

COFFIN,  C.  A.,  Chairman  of  the  Board,  General  Electric  Company,  xao  Broadway, 
New  York  City.  New  York. 

COGSWELL,  WM.  B.,  Vice  President.  The  Solvay  Process  Company.  Syracuse.  New  York. 

COLBT,  ALBERT  LADD,  Consulting  Engineer,  447  Lehigh  Street.  South  Bethlehem.  Penn- 
sylvania. 

COLBT,  J.  ALLEN,  Inspecting  Engineer,  733  Witherspoon  Building,  Philadelphia.  Pennsyl- 
vania. 

COLB,  F.  J.,  Chief  Consulting  Engineer,  American  Locomotive  Company,  and  for  mail,  3 
Avon  Road.  Schenectady.  New  York. 

COLEMAN,  LEONARD  W.,  Superintendent,  The  Carson  College  for  Orphan  Girls.  7x6-17 
Witherspoon  Building,  Philadelphia.  Pennsylvania. 

COIXINOWOOD^  J.  REED,  Buyer.  Pels  and  Company,  and  for  mail.  5x1  South  41st  Street, 
Philadelphia.  Pennsylvania. 

COLLINS,  ARTHUR  L.,  Test  Engineer.  Atlas  Ball  Company,  4th  Street  and  Glenwood  Ave- 
nue, Philadelphia.  Pennsylvania. 

COLLINS,  CHARLES  RUSSELL,  Consulting  Engineer.  ai4  Hoge  Building.  Seattle.  Wash- 
ington. 

COLLINS,  D.  J.,  Sales  Agent,  The  United  Gaa  Improvement  Company,  Broad  and  Arcb 
Streets,  Philadelphia,  Pennsylvania. 

COLLINS,  HBNRT  EL,  Manufacturer,  226  Columbia  Avenue,  Philadelphia.  Pennsylvania. 

COLLOM^  SAMUEL  H.,  President,  Pennsylvania  Flexible  Metallic  Tubing  Company,  505  Abbott 
Building.  Philadelphia,  Pennsylvania. 

COLTON,  8ABIN  W.,  JR.,  Retired  Banker,  Bryn  Mawr.  Pennsylvania. 

COLVIN,  FRED.  H,,  Mechanical  Engineer  and  Editor,  56  North  Maple  Avenue.  East  Oraagew 
New  Jersey. 

COLVIN,  HBNRT  F„  Engineer.  3906  Fairmount  Avenue.  Philadelphia.  Pennsylvania. 

COMET,  ARTHUR  M^.  Director.  Eastern  Laboratory,  E.  I.  du  Pont  de  Nemoota  and 
Company.  P.  O.  X^awer  424,  Chester,  Pennsylvania. 


96  VEAR  BOOK  OF 

CONAWAT.  JOHN  F.,  Secretary  and  Treasurer,  National  Umbrella  Frame  Company.  30th 
and  Thompson  Streets,  Philadelphia,  Pennsylvania. 

CONDICT.  O.  HBRBBRT.  Consulting  Mechanical  and  Blectrical  Bngineer.  9a a  CeotrsI 
Avenue,  Plainfield.  New  Jersey. 

CONN,  CHARLES  F.,  President.  Giant  Portland  Cement  Company.  Pennsylvania  Building. 
Philadelphia,  Pennsylvania. 

CONNABLB,  FRANK  L..  Vice  President,  B.  I.  du  Pont  de  Nemours  and  Company,  63a  da 
Pont  Building,  WilmingtOA,  Delaware. 

CONRADSON,  P.  H.,  Chief  Chemist.  Galena  Signal  Oil  Company,  Franklin,  Pennsylvania. 

CONVBRSB*  WILLIAM  A.,  Chemical  Bngineer,  Dearborn  Chemical  Company.  McConnick 
Building,  Chicago,  Illinois. 

COOKB,  MORRIS  LLBWBLLTN,  Consulting  Bngineer  in  Management,  Acting  Director. 
The  Utilities  Bureau.  1009  Finance  Building,  and  for  mail.  40X  West  Walnut  Lane, 
Germantown,  Philadelphia.  Pennsylvania. 

COOLBAUOH,  R.  6.,  a  West  Walnut  Avenue,  Merchant ville.  New  Jersey. 

COOLBT,  MORTIHBR  B.,  Dean,  CoUm  of  Bngineering  and  Architecture.  University  of 
Michigan,  and  for  mail,  1405  Hill  Avenue,  Ann  Arbor,  Michigan. 

COOPBR,  HBNRT,  403  Bast  Valeric  Street,  Santa  Barbara,  California. 

COPB,  THOMAS  D^Lieu tenant.  Air  Service.  U.S.A.  Langley  Field,  Hampton,  Virginia,  and 
for  mail,  337  West  Bernard  Street,  West  Chester,  Pennsylvania. 

COPPAGB,  BENJAMIN  DBNVBR,  Experimental  Engineer,  B.  I.  Dupont  de  Nemours  and 
Company,  and  for  mail,  14  Willard  Street.  Wilmington,  Delaware. 

COPPAGB,  G.  L.,  Assistant  Works  Manager.  The  Pusey  and  Jonea  Company,  Wilmingtoa 
Delaware. 

CORNELIUS,  CLARENCE  B.,  Salesman,  aaa  West  Hortter  Street,  Germantown,  Philadelphia. 

--.-fj'  Pennsylvania. 

CORNELIUS,  JOHN  C.  JR.,  Lieutenant.  Coast  Artillery.  U.S.  National  Army,  and  for  mail, 
225  West  Tulpehbcken  Street,  Germantown,  Philadelphia,  Pennsylvania. 

CORNELIUS,  JUSTICE  C,  Civil  Bngineer,  Sax  Lehigh  Stre^,  Baston,  Pennsylvania. 

COSTBLLO,  PETER  E.,  Real  Estate  and  Contracting  Builder.  3500  Disston  Street,  Taconf, 
Philadelphia,  Pennsylvania. 

COSTER,  EDWARD  L.,  Literary  Mechanical  Bngineer,  Katonah,  New  York. 

COTTRBLL,  JAMBS  W.,  Sergeant,  Instructor,  Ordnance  Motor  Instruction  School.  Raritan 
Arsenal,  Metuchen.  New  Jersey. 

COWAN,  HENRY  B.,  Sergeant.  Company  D.  First  Telegraph  Battalion.  Signal  Reserve  Cori», 
and  for  mail.  50a  North  39th  Street,  Philadelphia,  Pennsylvania. 

COWLBS,  ALFRED  H.,  President,  Electric  Smdting  and  Aluminum  Company.  Sewaren. 
New  Jersey. 

COX,  J.  D.,  President.  Cleveland  Twist  Drill  Company,  Cleveland.  Ohio. 

COX,  JOHN  LTMAN,  Mechanical  Bngineer,  xa3S  Spruce  Street.  Philadelphia.  Pennsylvania. 

COX,  WALTER,  President,  Pennsylvania  Wire  Glass  Company,  Pennsylvania  Building,  Phila- 
delphia, Pennsylvania. 

CRAGO,  WM.  H.,  Civil  Engineer,  123  Sylvan  Avenue.  Leonia,  New  Jersey. 

CRAMP,  THEODORE  W.,  Ship  Builder,  8x6  Commercial  Trust  Building.  Philadelphia, 
Pennsylvania. 

CRAMPTON,  GBORGB  S.,  Major,  Director  of  Field  Hospital.  Camp  Hancock.  Augusta. 
Georgia. 

CRAWFORD,  D.  F.,  General  Manager,  Pennsylvania  Lines  West  of  Pittsburgh.  sa43  BUsworth 
Avenue, Pittsburgh,  Pennsylvania. 

CRBIGHTON,  H.  JERMAIN,  Assistant  Professor  of  Chemistry,  Swarthmore  CoUega.  Swartb- 
more,  Pennsylvania. 

CRISFIELD,  J.  A.  P^  Bngineer,  United  Gas  Improvement  Company,  Broad  and  Arch  Streets, 

Philadelphia.  Pennsylvania. 

CROASDALB,  JOHN  P.,  Attomey*at-Law,  loxx  Chestnut  Street,  Philadelphia,  Pennsylvania. 

CROMWELL,  OLIVER  C,  Mechanical  Engineer,  Baltimore  and  Ohio  Railroad  Company. 
*  Mount .  Clare,  Baltimore,  Maryland. 

CROOK,  ALFRED,  Vice  President  and  General  Manager.  Philadelphia  Roll  and  Machine  Com* 
pany,  a 5th  Street  and  Washington  Avenue.  Phuadelphia,  Pennsylvania. 

CROSMAN,  J.  HERON,  J[R.,  General  Commercial  Superintendent,  The  Bell  Telephone  Com- 
pany of  Pennsylvania,  X3th  and  Arch  Streets,  Philadelphia.  Pennsylvania. 

CROWBLL,  CALVIN  F.,  Machinist,  aa?  Bast  Main  Straet,  Moorestown,  New  Jaraay. 
CROWELL,  WALTER  S.,  Chemical  Bngineer,  xax  Bast  Gorgas  Lane,  Mount  Airy,  Philadel- 
phia, Pennsylvania. 

CULLBN,  GEORGE  8.»  Insurance,  4504  Springfield  Avenue,  Philadalpbia,  Penasylvaoia. 
CUMMINGS,  J.  H.,  President,  John  B.  Stetson  Company,  Philadelphia,  Pennsylvania. 

CUNNINGHAM,  J.  L.,  Superintendent  of  Motive  Power,  Pennsylvania  Railroad  Company, 
Pittsburgh,  Pennsylvania. 
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CUBMAXff  O.  W.,  SeereUry,  The  United  Gai  Itaptthrmuki  Company,  Broed  and  Arch  StrMti. 
Philaddphui.  PennsylvantA. 

Cntms,  BLLIOTT,  SeereUnr  and  Treasorer.  The  United  Sutet  MeUUic  Packing  Compaajr* 
221  North  13th  Street,  Philadelphia,'  Pennaylvania. 

CURWBN,  SAMUBL  M.»  President.  J.  O.  Brill  Company,  and  for  mail,  Haverford.  Penneyl* 

yania. 
CUSHMAN,  ALLBRTON  S.,  Lieutenant  Colonel,  Ordnance  Department,  U.S.N.A.,  Frankford 

Arsenal,  and  for  mail,  X3S  South  i8th  Street,  Philadelphia,  Pennsylyania. 

CUTLBR,  THOMAS  DeWITT,  Attomey-at-Law,  Arcade  Building,  Philadelphia,  Pennsylyania. 
DAILY.  FRANCIS  Z.,  Bngineering  Department,  The  Bell  Telephone  Company  of  Pennsylvania, 
and  for  mail,  14  Athens  Arenue,  Ardmore,  Pennsylvania. 

DALB,  R.  BURDBTTB,  Mechanical  Engineer,  American  Sterilizer  Company,  and  for  mail, 
31  West  zoth  Street,  Brie,  Pennsylvania. 

DAHUBBBAUM,  HBRMAWW,  Manufacturer,  Vice  President,  National  Ammonia  Company, 
Frankford,  Philadelphia,  Pennsylvania. 

DASHIBLL9  B.  J.,  JR.,  Consulting  Engineer,  Irvington,  Baltimore,  Maryland. 

OASHIBLL,  P.  T..  Assistant  Engineer  of  Works,  The  United  Gas  Improvement  Company. 
Broaa  and  Arch  Streets,  Philadelphia,  Pennsylvania. 

DAVIDS,  R.  W.,  Consulting  Electrical  Engineer,  63a  Land  Title  Building,  Philadelphia, 
Pennsylvania. 

DAVIDSON,  OBOROB  M.,  Chemist  and  Engineer  of  Tests.  C.  ft  N.  W.  R.  R.  Company. 
Chicago,  Illinois. 

DAVIS,  CARLBTON  B.,  Civil  Engineer,  Chief,  Bureau  of  Water.  Room  700,  City  Hall.  Phila- 
delphia, Pennsylvania. 

DAVIS,  CHARLBS  HBNRT,  South  Yamlouth,  Massachusetts. 

DAVIS|BRNB8T  H^  Manager  of  Street  Railways  and  Electric  Light  Plants,  P.  O.  Box  4<4* 
W  illiamsport,  Pennsylvania. 

DAVIS,  JAMBS  O.,  Suoerintendent  of  Records,  The  United  Gas  Improvement  Company, 
Broad  and  Arch  Streets,  Philadelphia,  Pennsylvania. 

DAVIS,  WmiAM  J.,  Treasurer,  McHatton  Foundry  Company,  isth  Street  and  Washing- 
ton Avenue,  Philadelphia,  Pennsylvania. 

DAVIS.  W.  W.,  in  care  of  By-Produots  Coke  Corporation,  McCormick  Building,  Chicago. 
Illinois. 

DAWBS,  JAMBS  H.,  General  Superintendent,  American  Pipe  and  Construction  Company, 
lis  North  Broad  Street,  Philadelphia,  Pennsylvania. 

DAT,  CHARLBS,  Member  of  Firm,  Day  and  Zinunerman,  Engineers,  611  Chestnut  Street, 
Philadelphia,  Pennsylvania. 

DAT,  DAVID  T.,  Petroleum  Expert,  71S  I9th  St.,  N.  W.,  Washington,  D.  C. 

DAT,  R.  H.,  Sted  Manufacturer,  419  North  and  Street.  Philadelphia,  Pennsylvania. 

DBANSL  JOHN  8.,  Vice  President  and  Chief  Engineer.  Phcsniz  Bridge  Company,  Phcsnixvillei, 
Pennsylvania. 

DB  COURSBT,  JOHN  B.,  The  Gladstone,  xith  and  Pine  Streets.  Philadelphia,  Pennsylvania. 

DBLANO,  VRBDBRIC  A.,  Receiver,  a8S  Treasury  Building,  Washington,  D.  C. 

DBLAHT,  PATRICK  B.,  Electrical  Engineer,  Nantucket,  Massachusetts. 

DB  MACBDO,  ALBERT,  Assistant  Sunerintendent  in  chaige  of  Crucible  Plant,  Midvale  Steel 
Company,  and  for  mail,  5340  Magnolia  Avenue,  Germantown,  Philadelphia.  Pennsyl- 


DBHIO,  FRBD.,  Student.  ax66  Z4th  Street.  Troy,  New  York. 

DBSHONG,  HOWARD  T.,  Superintendent,  Philadelphia  Electric  Company,  and   for  mail, 
Morton,  Delaware  County,  Pennsylvania. 

DBTWILBR,  J.  O.,  Lieutenant,  Infantry,  U.S.R.,  and  for  mail,  za37  Seltser  Street.  Philadelphia, 
Pennsylvania. 

DICKBRSON,  EDWARD  N^  Attomey-at-Law.  141  Broadway,  New  York  City,  New  York. 

DIDIBR,  PAUL,  Prindpal  Assistant  Engineer,  Baltimore  and  Ohio  Railroad  Company,  Conet- 
toga  Building,  Wood  and  Water  Streets,  Pittsburgh,  Pennsylvania. 

DILKS,  WALTER  H.,  Merchant  and   Manufacturer,   iioa  Chestnut  Street,  PhiladdpUa, 
Pennsylvania. 

D'lnVILLIBRS,  EDWARD  VINCENT,  Geologist  and  Mining  Engineer.  siS  Walnut  Street. 
Philadelphia,  Pennsylvania. 

DI8STON,  WILLIAM  D.,  Manufacturer,  Tacony,  Philadelphia,  Pennsylvania. 

DIVBK,  J.  M.,  Superintendent,  Water  Works,  47  State  Street.  Troy.  New  York. 

DIZON,  ROBERT  M.,  President,  Safety  Car  Heating  and  Lighting  Company,  a  Rector  Street, 
New  York  City,  New  York,  and  for  mail,  ax  N.  Walnut  Street,  East  Orange,  New  Jersey. 

DOANB,  SAMUBL  EVERETT,  Chief  Engineer,  National  Lamp  Works  of  the  General  Electric 
Company,  Nela  Park,  Cleveland,  Ohio. 

DODGE,  KZRN,  Consulting  Engineer,  Morris  Building,  Philadelphia,  Pennsylvania. 

DOHBRTT,  HBNRT  L.,  President,  Cities  Service  Company,  60  Wall  Street.  New  York  City, 
New  York. 

DOLAN,  THOMAS  J.,  Torresdale,  Pennsylvania. 
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DOKALD,  JAMBS,  Naval  Architaet.  Roon  143.  I7  Battery  Place.  New  York  City.  N««r  York. 

DONALD,  WnUAM,  Chemift  and  Aitairer,  RidiBefidd  Park,  New  Jerwy. 

DOHHBLLT.  WILIIAM  T.,  Cooanltiiig  Baciiieer,  Room  930,  17  Battery  Place,  New  York 
City,  New  York. 

DOHinnU  WILLIAM  H.,  Maaufactarer.  Morria  Buildinff,  Philadelphia,  Pemuylvaaia. 

DOKOHOB,  JOHN  P^  Coal  Operator,  Coulter  BuOdiiig.  Greenatniig,  PenssylYaasa. 

DORBMUSk  CHARLB8  A.,  CoBiolttfls  Chamaet.  %S  Weet  53rd  Street.  New  York  Qty.  New 

Yoric. 
DORHBR,  WILIIAM  F.,  asth  Ward  Oaa  Worka,  Richmond  and  Tiosa  Streets.  PhiladdpUi, 

Pennsylvania. 

DORR,  JOHN  v.  N.,  MetaUtugical  Engineer,  The  Architects  Building,  zoi  Park  Avenue,  New 
York  City.  New  York. 

DOUGLASS,  JAMBS,  Railroad  President,  99  John  Street.  New  York  City,  New  York. 

DOURBDOURB,  BBRNARD  L.,  Student,  103  Walnut  Street.  Philadelphia, 


DOUTUIRT,  WAL8TBIN  F..  Vice  President,  The  United  Gas  Improvement  Company,  Bn»ed 
and  Arch  Streets.  Philadelphia,  Pennsylvania. 

DOW,  ALBZy  President  and  General  Manager,  The  Detroit  Edison  Company,  and  for  aisil, 
50  Garfield  Avenue,  Detroit,  Michigan. 

DOW,  HERBERT  H.,  General  Manager,  The  Dow  Chemical  Company,  Midland,  Michigaa. 

DOWNES  FREDERICK  A.,  Fire  Insurance  Underwriter.  414  Widener  Building.  Philadelphia. 
Pennsylvania. 

DOTLE,  WnUAM  J.,  Contractor  and  Builder,  isxp  Sansom  Street.  Philadelphia,  PeassrK 
vania. 

DRABX,  LEWIS    MARVIN,  Ezperimentel    Scientist.   West    Fairview    Avenue.    Daytooa, 

DREZBL,  JOHN  R.,  xia  Drezel  Building,  Philadelphia.  Pennsylvania. 
DRINKER,  HENRY  STURGI8,  President.  Lehigh  University.  South  Bethlehem,  Pennsylvania. 
DUBOIS,  MARY  C,  I733  Pine  Street.  Philadelphia.  Pennaylvania. 

DU  BOIS,  WILLIAM  L.,  Chairman  of  Board,  Philadelphia  Truat  Company,  415  Chestnut  Street, 
Philadelphia.  Pennaylvania. 

DUBOIS,  WILLIAM  P.,  X733  Pine  Street.  Philadelphta.  Pennaylvania. 

DUBOSQUE,  F.  L.,  Superintendent  of  Floating  Equipment,  Pennaylvania  Station,  New  Yotk 
City.  New  York. 

DUNCAN,  J.  S.,  Inventor.  901  Weat  Van  Buren  Street.  Chicago.  Illinois. 

DUNCAN,  THOMAS,  Preaident,  Duncan  Electric  Manufacturing  Company.  Lafayette.  I»- 

diana. 
DUNDORE,  CHARLES  R.,  Saos  Seminole  Avenue.  Philadelphia.  Pennaylvania. 

DUNN.  GANO.  Preaident.  J.  G.  White  Engineering  Corporation,  and  for  mail.  117  West  5ttb 

Street.  New  York  City.  New  York. 
DUNNINGTON,  F.  P.,  Professor  of  Chemistry.  University  of  Virginia.  Virginia. 
DUPONT,  COLEMAN,  808  Broome  Street,  Wilmington,  Delaware. 

DU  PONT,  IRENES,  Vice  President.  B.  I.  du  Pont  de  Nemours  and  Company,  Wilmingtoa. 

Delaware. 
DUPONT,  PIERRE  S.,  President,  B.  I.  du  Pont  de  Nemours  and  Company.  Wilmingtoa. 

Delaware. 

DURBAN,  THOMAS  E.,  General  Manager,  Brie  City  Iron  Works,  Erie.  Pennsylvania. 

DURYBA,  EDWIN,  JR.,  Civil  and  Consulting  Engineer.  13x4  Humboldt  Bank  Building.  Saa 
Francisco.  California. 

BARNSHAW,  WARNER  G.,  Harrison  Building  Philadelphia.  Pennsylvania. 

BAVENSON,  HOWARD  N»  Chief  Engineer.  United  States  Coal  and  Coke  Company.  Gary. 

McDowell  County,  Weat  Virginia. 
EBBRLB,  E.  G.,  Editor.  Journal  of  the  American  Pharmaceutical  Aaaociation,  Room  tS3. 

Bourae  Building.  Philadelphia,  Pennaylvania. 

BBERT,  MORRIS,  Importer,  1706  Green  Street,  Philadelphia,  Pennaylvania. 

ECKBRT,  S.  B.,  Lieutenant  Commander.  9th  Aero  Squadron.  American  Expeditionary  Force, 

via  New  York. 
EDGAR,  C.  L.,  President  and  General  Manager.  Edtaon  Blectric  Illuminating  Company.  Tl 

State  Street.  Boaton.  Maaaachuaette. 
EDISON,  THOMAS  A.,  Inventor.  Orange,  New  Jersey. 

BDMONDS,  GEORGB  W.,  Coal  Dealer.  1543  North  33rd  Street,  Philadelphia,  PennsyNaaia 
EDWARDS,  JOHN  R.,  Rear  Admiral.  U.S.N..  Brown  University.  Providence,  Rhode  liknd. 
BGUN.  W.  C.  L.,  Vice  Preeident  and  Chief  Engineer,  Philadelphia  Electric  Company.  loas 

Chestnut  Street,  Philadelphia.  Pennsylvania. 
BHERT,  CORNELIUS  D.,  Patent  Lawyer,  691 1  Clearview  Street.  Mt.  Airy.  Philadelphiik 

Pennsylvania. 

BILBERG,  HERMAN,  Chemist,  a^ix  South  4th  Street.  Philadelphia.  Pennsylvania. 

BI8BNLOHR,  LOUIS  H.,  Vice  President.  Otto  Eisenlohr  and  Brothers,  Incorporated,  «|f 
Market  Street,  Philadelphia,  Pennsylvania. 
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BLDSSD*  BTROK  B.,  President.  Commercial  Reeearch  Company,  Goodyear  Busidins,  Lontf 
leland  City.  New  York. 

BLDBIDOB,  THOMAS  B.»  Physician,  18  iz  North  Logan  Square,  Philadelphia,  Pennsylvania; 

BLPWS,  OBOROB  W.,  1334  Land  Title  Building,  Philadelphia,  Pennsylvania. 

BUONTON,  THOMAS  W.,  Philadelphia  Quarts  Company.  lai  South  3rd  Street.  Philai 
ddphia,  Pennsylvania. 

BLLIOT,  BDWIB.  Foundry  Superintendent,  aso  West  Johnson  Street,  Germantown,  Phila- 
delphia,  Pennsylvania. 

ELLIOTT,  AUGUSTirS  H.,  Captain,  I335  Real  Bstate  Building,  Philadelphia,  Pennsylvania. 

BLUOTT,  H.  M..  Lieutenant,  Ordnance  Department,  U.S.R.,  in  care  of  Western  Cartridge 
Company,  Bast  Alton,  Illinois* 

mis,  CABLBTOW,  Industrial  Research  Chemist  and  Chemical  Bngineer,  92  Greenwood 
Avenue,  Montchdr,  New  Jersey. 

BLUS,   HALCOLM*  Mechanical   Bngineer  and    Superintendent,   BUis    Adding- Typewriter 
Company.  33S  Blizabeth  Avenue,  Newark.  New  Jersey. 

BLMBNDORF,  A.»  Bngineer  in  Forest  Products,  U.  S.  Forest  Products  Laboratory,  Madison, 
Wisconsin. 

BLVBRSON,  JAMBS,  JR.,  Publisher,  The  Philadelphia  Inquirer,  Philadelphia,  Pennsylvania. 

BMBRSOB.  GBORGB  H.,  Colonel,  in  charge  of  Russian  Railway  Service  Corps,  Japan;  Gen- 
eral Manager,  Great  Northern  Railway  Company.  St.  Paul,  Minnesota. 

BMBRSOB,  HARRINGTON,  Bfficiency  Bngineer.  Room  zsaa,  Hudson  Terminal  Building, 
30  Church  Street,  New  York  City,  New  York. 

BMBRT,  A.  H.,  Civil  and  Mechanical  Bngineer,  Glenbrook,  Connecticut. 

BNGBLHARD,  CHARLBS,  Importer,  Hudson  Terminal  Building,  New  York  City,  New  York. 

BPPBLSHBIMBR,  DABIBL,  JR.,  Chief  Bngineer,  410  Broadway,  Middletown,  Ohio. 

BREULRT,  WM.  H.,  Manufacturing  Chemist.  81  Maiden  Lane,  New  York  City.  New  York. 

BTTKii  GBR,  R.  L.,  Consulting  Mechanical  Bngineer,  Southern  Railway  Company,  1300  Penn- 
sylvania Avenue,  Washington,  D.  C. 

BVANS.  OWBB  BROOKB,  Mechanical  Bngineer,  The  United  Gas  Improvement  Company, 
Broad  and  Arch  Streets.  Philadelphia,  Pennsylvania. 

BVANS,  POWBLL,  ao35  Washington  Avenue.  Philadelphia,  Pennsylvania. 

BVANS,  WATNB  S.,  4623  Paul  Street,  Frankford,  Philadelphia,  Pennsylvania. 

BTANSON,  J.  BDWARD,  a  16  Friends  Avenue,  Camden,  New  Jersey. 

FAHRIG,  BRNST,  Mining  Bngineer.  117  W.  Massachusetts  Avenue,  Atlantic  City,  New  Jersey. 

FAIRCHILD,  S.  B.,  JR.,  Civil  and   Mining  Bngineer,  Land  Title  Building.  Philadelphia, 
Pennsylvania. 

FALKBNAU,  ARTHUR,  Industrial  Bngineer,  911  Park  Avenue,  New  York  City.  New  York. 

FARIffUM,  WILLIAM  C,  Mechanical  Bngineer,  3  Central  Street,  Wincfaendon,  Massachusetts. 

FARRAND,  DUDLBY,  AssisUnt  to  the  President,  Public  Service  Corporation  of  New  Jeney, 
80  Park  Place,  Newark,  New  Jersey. 

FAUGHT,  L.  ASHLBY,  Dentist,  Medical  Arte  Building,  Philadelphia,  Pennsylvania. 

FBARING,  FRBDBRIC  C,  Consulting  Bngineer,  606  Croser  Building,  X4ao  Chestnut  Street, 
Philadelphia.  Pennsylvania. 

FBARON,  CHARLBS,  Banker,  333  Chestnut  Street,  Philadelphia,  Pennsylvania. 

FBBIGBR,  C.  C,  34  a i  Powelton  Avenue,  Philadelphia,  Pennsylvania. 

FBLLOWS,  B.  liL,  Manager,  The  Fellows  Gear  Shaper  Company.  Springfield,  Vermont. 

FBLS,  MAURICB,  4305  Spruce  Street.  Philadelphia,  Pennsylvania. 

FBLS,  SAMUBL  S.,  39th  and  Walnut  Streete,  Philadelphia,  Pennsylvania. 

FBLTON,  BDGAR  CONWAY,  President,  Pennsylvania  Steel  Company,  and  for  mail.  Haver- 
ford,  Pennsylvania. 

FBLTON,  JOHN  O.,  Bnnneer,  Charleston  Consolidated  Railway  and  Lighting  Company, 
Charleston,  South  Carolina. 

FBLTON,  SAMUBL  M.,  President,  Chicago  Great  Western  Railway'  Company,  and  U.  S. 

Director  General  of  Railways  in  connection  with  Bzpeditionary  Force,  iiaz   Peoples 

Gas  Building,  Chicago,  Illmois. 
FBROUSON,  LOUlS  A.,  Blectrical  Bngineer  and  Vice  President,  Commonwealth  Bdison  Com- 

jMuiy,  and  for  mail.  160 1  Wesley  Avenue,  Bvanston.  Illinois. 

FBROUSON.  WALTBR  B.,  Sergeant,  aist  Company,  Z54th  De»ot  Bri|rade,  Camp  Meade, 
Maryland,  and  for  mail,  436  School  Lane,  Germantown,  Philadelphia,  Pennsylvania. 

FBRNALD,  ROBBRT  EDBYWOOD,  Whitney  Professor  of  Dynamical  Bngineering,  Mechanical 
Bngmeering  Department,  Umversity  of  Pennsylvania,  Philadelphia,  Pennsylvania. 

FINKBINBR,  BBBR  W.,  Representative,  B.  P.  Houghton  Company,  and  for  mail,  5a  18  Co- 
lumbia Avenue,  Philadelphia  Pennsylvania. 

FINLBTt  W.  H.,  Chief  Bngineer,  C.  &  N.  W.  Railway  Company,  and  for  mail,  Batavia  Ave- 
nue, Batavia,  Illinois. 

FIRMSTONB,  FRANK,  Blast  Furnace  Manager,  Easton,  Pennsylvania. 
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fISHBR*  B.  C.»  Vice  President  end  General  Manager,  The  Wilkes  Boiler  Company,  and  for 
mail.  308  North  Jefferson  Avenue.  Saginaw.  Michigan. 

fISHBR,  THOMAS,  General  Manager.  Berwind-White  Coal  Mining  Company,  ixoo  Cooi- 
mereial  Trust  Building,  Philadelphia,  Pennsylvania. 

fITTS.  JAMBS  LOGAN,  Mechanical  Bngineer.  Warren  Webster  and  Company.  Point  and 
Pearl  Streets.  Camden.  New  Jersey. 

FITZ,  B.  M.,  Blectrical  Bngineer,  Pennsylvania  Lines  West  of  Pittsburgh,  Columbus.  (Miie. 

flTZGBRALD,  FRANCIS  A.  J.,  Consulting  Bngineer.  Pitsgerald  Laboratories.  Incorporated, 

Niagara  PalU.  New  York. 

FTTZMAUSICB,  WILLIAM  J.,  JR.,  Civil  Engineer,  747  Marlyn  Road,  Philadelphia,  Pennsyl- 
vania. 

FLANAGAN,  CHARLBS  L.,  Insurance,  Riverton,  New  Jersey. 

FLANAGAN,  LOUIS  A.,  Riverton,  New  Jersey. 

FLANDBRS,  RALPH  B.,  Manager.  Jones  and  Lamson  Machine  Company,  and  for  mail.  41 
Pleasant  Street,  Springfield,  Vermont. 

FLBISHBR,  B.  W.,  Manufacturer,  3301  Green  Street,  Philadelphia.  Pennsylvania. 

FLBTCHBR,  W.  B.,  Technical  Director.  Atlas  Powder  Company,  Wilmington,  Delaware. 

FLTNN,  JAMBS  A.,  Production  Bngineer,  3354  North  13th  Street,  Philadelphia,  Pennsylvania. 

FOBRSTBRLING,  H.,  Chemist  and  Vice  President,  Roessler  &  Hasslacher  Company.  Perth 
Amboy,  New  Jersey,  and  for  mail,  in  care  of  the  Abor  Fann,  Jamesbuig.  New  Jerser. 

FOOTB,  ARTHUR  DB  WINT,  Civil  Engineer.  North  Star  Mines.  Grass  Valley,  California. 

FORBBS,  GBORGB  B.,  Blectrical  Engineer,  No.  xi  Little  College  Street.  Westminister,  S.W.. 
London,  England. 

FORD,  BRUCB,  Fourth  Vice  President.  Electric  Storage  Battery  Company,  and  for  mail,  sf 
Summit  Street,  Chestnut  Hill.  Philadelphia,  Pennsylvania. 

FORD,  FRANK  R.,  Bngineer.  Ford.  Bacon  and  Davis.  Z15  Broadway.  New  York  Ci^y.  New 

FORREST,  CHARLBS  N.,  Manager  Technical  Department,  The  Barber  Asphalt  Paving  Com- 
pany, Maurer,  New  Jersey. 

FORSTALL,  WALTON;  Gas  Engineer,  The  United  Gas  Improvement  Company,  Broad  and 
Arch  Streets,  Philadelphia,  Pennsylvania. 

FOSTER*  CHARLBS  B.,  Lawyer  and  Mechanical  Expert,  908  G  Street.  N.  W.,  Waahingtoo. 
D.  C. 

FOSTER,  FRANK  B.,  Manufacturer,  The  Congoleum  Company,  Morris  Building.  Philadsl* 

phia,  Pennsylvania. 

FOWLER,  FRANCIS. 

FRALET,  JOSEPH  C,  Attomey-at-Law,  1815  Land  Title  Building,  Philaddphin,  Pennsyl- 

vania.  

FRANKLIN,  BENJAMIN,  Civil  and  Consulting  Bngineer.  906  Croser  Building.  Philadelphii, 

Pennsylvania. 

FRANKLIN,  MILTON  W.,  Research  Engineer,  340  West  Somerset  Street,  Philadelphia,  Penn- 
sylvania. 

FRAZER,  PBRSIFOR,  JR.,  Ensign.  U.S.N.R.F..  Commandant's  Office.  Philadelphia  Nstt 
Yard;  Shipbuilder,  and  for  mail,  938  Spruce  Street,  Philadelphia,  Pennsylvania. 

FRAZIBR,  GBORGB  H.,  Banker.  P.  O.  Box  1630.  Philadelphia,  Pennsylvania. 

FRAZIBR,  WILLIAM  W.,  Farmer.  Rydal.  Pennsylvania,  and  for  mail,  Drexri  Buildiaf. 
Philadelphia,  Pennsylvania. 

FRAZIBR,  W.  W.,  JR.,  Sugar  Refiner,  Lock  Box  1630,  Philadelphia,  Pennsylvania. 

FRBAR,  WILLIAM,  Chemist,  SUte  College,  Pennsylvania. 

FREEMAN,  HAROLD  A.  (Retired),  St.  Davids.  Pennsylvania. 

FREEMAN,  W.  W..  President.  The  Union  Gas  and  Electric  Company.  4th  and  Plum  Strsets, 
Cincmnati,  Ohio. 

FRENCH,  HOWARD  B.,  Manufacturer,  4x0  Callowhill  Street,  Philadelphia,  Pennsylvania. 

FRBRICHS,  F.  W.,  Vice  President,  Herf  and  Frerichs  Chemical  Company.  St.  Louis.  Missooxi. 

FRETZ.  B.  S.,  Manufacturer,  The  Light  Manufacturing  and  Foundry  Coms»any.  Pottstowa. 
Pennsylvania. 

FRIES,  HAROLD  H.,  Manufacturing  Chemist,  93  Reade  Street,  New  York  City.  New  York. 

FRUTCHET,  CHARLBS,  Superintendent,  IngersoU-Rand  Company.  Phillipsburg.  New  JerMy. 

FRY,  MISS  ANN  W.,  6433  Jefferson  Street,  Germantown,  Philadelphia,  Pennsylvania. 

FRTBR,  GBORGB  G.,  Mechanical  Engineer.  303  Onondaga  Avenue,  Syracuse.  New  York. 

FUGUBT,  HOWARD,  3xa  Bullitt  Building,  Philadelphia.  Pennsylvania. 

FULLER,  ALLEN  J.,  General  Superintendent.  Bureau  of  Water,  and  for  mail.  3406  Bariag 
Street,  Philadelphia,  Pennsylvania. 

FULLER,  GBORGB  W.,  Consulting  Engineer,  170  Broadway,  New  York  City.  New  York. 

FULWEILBR,  W.  H.,  Engineer,  3x9  Arch  Street,  Philadelphia,  Pennsylvaina. 

FUNK,  N.  B.,  Electrical  Engineer,  930  Wynnewood  Road,  Philadelphia,  Pennsylvania. 
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FURHBSS,  HORACE  HOWARD,  JR^  Writer.  701  Stephen  Girard  Bmlding,  PhiladdphM. 
PennsylTaiiia. 

WUKSE8S,  RADCLTIFB,  Engineer  of  Reteereh,  Midvele  Steel  Company,  P.  O.  Box  1606, 
Phuaddphia.  Pennaylvanta. 

GARDHBR*  HBHRT  A.*  Senior  Lieutenant.  Naval  FlyinK  Corps;  AniBtant  Director,  The 
Institute  of  Industrial  Research,  Washington,  D.  C. 

GARRBLS,  W.  I...  Consulting  Engineer,  R.  R.  5.  Box  107.  Webster  Groves,  Missouri. 

GARRISON,  F.  LTHWOOD,  Mining  Engineer,  10 19  Clinton  Street,  Philadelphia.  Pennsyl- 


GARTLBT.  WHXIAM  H.»  Engineer  of-  Gas  Manufacture,  The  United  Gas  Improvement 
Company,  140X  Arch  Street,  Philadelphia.  Pennsylvania. 

GAWTHROP.  CHARLES  S.,  Manufacturer  of  Railway  Cars.  Wilmington.  Delaware. 

GATLET,  JAMES,  Iron  and  Steel  Operations,  555  Park  Avenue,  New  York  City,  New  York. 

GAZZAM,  JOSEPH  M.,  Retired  Lawyer,  265  South  xgth  Street.  Philadelphia.  Pennsylvania. 

GEIST,  C  H.,  Land  Title  Building,  Philadelphia,  Pennsylvania. 

GEST,  ALEZAHDER  P.,  Civil  Engineer,  Cynwyd,  Pennsylvania. 

GEST,  WILLIAM  P.,  President.  Fidelity  Trust  Company.  3^7  Chestnut  Street,  Philadelphia. 
Pennsylvania. 

GETMAH,  FREDERICK  H.,  Chemist,  Hillside  Laboratory,  Stamford,  Connecticut. 

GFRORER,  A.  H.,  Lieutenant.  Ordnance  Department.  U.S.R.;  P.  O.  Box  43*  Elisabeth.  New 
Jersey. 

GHERARDI,  BAHCROFT,  Engineer  of  Plant.  American  Telephone  and  Telegraph  Company. 
X95  Broadway,  New  Yoik  City,  New  York. 

GIBBONS,  JOSEPH  E.,  Private,  Company  C,  103rd  Engineers,  and  for  mail.  1528  Glenwood 
Avenue,  Philadelphia,  Pennsylvania. 

GIBBS,  A.  B.,  Chemist,  Pennsyhranin  Salt  Manufacturing  Company.  Widener  Building,  Philip 
ddphia.  Pennsylvania. 

GIBBS,  ALFRED  W.,  Chief  Merhanical  Engineer.  Pennsylvania  Railroad  Company,  Broad 
Street  Station.  Philaddphia.  Pennsylvania. 

GIBBS*  E.  L.,  Inspector,  Interstate  Commerce  Commission,  and  for  mail,  soa  King  Street, 
Jacksonville.  Florida. 

GIBBS,  WEBB  L.,  Lubricating  Engineer.  7734  South  Shore  Drive.  Chicago,  Dlinois. 

GIBSON,  J.  J.,  District  Manager,  Westinghouae  Electric  and  Manufacturing  Company,  East 
Pittsburgh,  Pennsylvania. 

GILBRETH,  FRANK  B.,  Major,  Engineers,  O.R.C..  Washington;  Consulting  Engineer,  and 
for  mail,  77  Brown  Street,  Providence,  Rhode  Island. 

GILCHRIST,  JOHN  F.*  Vice  President,  Commonwealth  Edison  Company,  Edison  Building, 
Chicago.  Ulinots. 

GILL,  JOHN  D.,  Chemical  Engineer,  Atlantic  Refining  Company,  3144  Passyunk  Avenue, 
Philadelplua,  Pennsylvania. 

GILLMOR,  R.  E.,  Senior  Lieutenant,  U.  S.  Navy;  Electrical   Engineer,  Sperry   Gyroscox>e 
Company,  xs  Victoria  Street,  London,  England. 

GILPIN,  FRANCIS  H.,  Gas  Engineer,  19  Holly  Street,  Cranford,  New  Jersey. 

GRTSLSON,  FRANK,  Violinist.  10x7  Spruce  Street,  Philadelphia,  Pennsylvania. 

GLBNDINNING,  ROBERT  E.,  Major,  Aviation  Section,  Signal  Corps,  Overseas;  Banker, 
400  Chestnut  Street,  Philadelphia,  Pennsylvania. 

GLOVER,  HENRT,  Manufacturer,  Fairiax  ApartmenU,  C-s.  Germantown,    Philadelphia, 
Pennsylvania. 

GLOVER,  R.  E.,  Chemist,  14x1  Jackson  Street,  Wilmington,  Delaware. 

GOLDBAUM,  JACOB  S.,  Research  Chemist,  4636  Walnut  Street,  Philadelphia,  Pennsylvania. 

GOLDSCHMIDT,  HANS,  in  care  of  Th.  Goldschmidt,  Essen-Ruhr,  Germany. 

GOLDSCHMIDT,  V.,  Professor,  Heidelberg  University,  and  for  mail,  Gaisbecg  Stcatse  g, 
Heidelberg.  Germany. 

GOLDSMITH,  EDWARD,  Retired  Chemist.  6sS  North  xoth  Street,  Philadelphia,  Penasyl- 


GOLDSMITH,  EDWIN  M.,   Manufacturer.   Friedberger-Aaron  Manufacturing    Company, 
Logan  Station,  Philadelphia,  Pennsylvania. 

GOMBERG,  MOSES,  Ordnance  R.  C,  and  for  mail,  7as  Oxford  Road,  Ann  Arbor.  Michigan. 

OOODSPSED,  ARTHUR   W.»  ProlsMwr  of  Physics,  University  of  Pennsylvania.  Philadel- 
phia, Pennsylvania. 

GOODWIN,  HAROLD,  JR.,  Lieutenant,  Naval  Reserve  Force,  and  for  mail.  39^7  Locust 
Street,  Philadelphia,  Pennsylvania. 

GOULDp  NORMAN  J^  Prsaident,  The  Gould  Manufacturing  Company,  Seneca  Falls.  New 

GRAHAM,  JOHN,  JR.,  Architect,  3a  Summit  Street,  Chestnut    Hill,  Philadelphia,  Pena- 
aylvania. 

GRAHAM,  W.  M.,  Bookkeeper,  a4th  and  Vine  StreeU,  Philadelphia,  Pennsylvania. 
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IWir*""  J.  H.,  Civil  Bagineer.  in  Stayveunt  Avennc,  Lyndhnnt.  New  Jener. 

"■f^  BOWUI,  JR.  iTOl  ChMtnot  StrcM,  PhiladalpliiB.  Pstuuirlniiia. 

(Htnil.  OSOROI  SOSS,  PhiUddptua   Elactrio  Compaar.   looo   Chattnat  Strtet.  Fhib- 

dflphik,  PanmrlTaBUk 
IWHKli  AXTUUH  M.,  JIL,  Profeuor  of  HechuiicBl  EnainHrinc,  RenMcIaer  Polftoduiig 

InititMa.  asd  tot  mail.  Snsnrilope.  Spring  AvmiQ*,  Tror>  Nn  York. 
OaSBHWOOD,  RICEUm,    Acting    SoperintnidBit,    isii    AUacErova    StnM,    FruUgrd 

Philadalphia,  Pmiui'lTHiia. 
OWUKWOOD,  TALIU  TSlfPLK,  Reuanb  EDcineei  and  Patent  Solicitor,  40  Cotut  Sttut. 

BiHlon,  and  for  mail.  Ba*t  TsmplMon.  Mauachiuetti. 
ORXUfRR.  J.  B.,  Pidalitr  Building.  Baltimore.  MarTland. 
URBUl,  W,  HBRHAIf,  MechaDJcal  Bnginect,  in  cure  Standard  PluOBcr  Elevator  CompaoT, 

WorcMter.  MuaachuKtU. 
ORIVBICBTBR,  OBOROB  A.,  lai  South  13th  StrtM,  PhiUddphi*.  Ponnarlvanla. 
9RIBBRL,  JOHn,  Gai  HM«r  Hanutactorei,  t5iJ  Race  Street,  Ffuladelptiia.  Peniu)rlvuii. 
ORIBBBL.  W.  ORIPriN,  Captain,  Company  A,  joth  Engineen,  U.S.R.,  and  for  mail.  IJij 

Rao*  Street,  PbiUdElp&Ia,  Penuylvania. 
OJtnST.THOHABH.,  Lieutenant.  Pint  Telegraph  Bsttaluin.  Sigiul  Coipi.  U.S.A..  and  l« 

mail,  646  Weitvicw  Avenue.  Uermantovn.  Philadelphia.  Pennsylvania. 
Oftimil,  MARTin  L.,  Chief  Chamiit.  Oiford  Paper  Company.  Romford.  Maine. 
ORDnTH,  WILLIAH,  Mining  BnginBOr  and  Geologiit,  Coal  Bichuiaa  Bnilding,  Soutoa. 

Penniylvania. 
QRir?rTH,  W.  O.,  Stenton  and  Bvergreen  Avenun,  Cheetnat  Hill,  Philadelphia,  Pennaylvania. 
OXIHSHAW,  P.  Q.,  Sapetintendent  of  Motive  Power,  Penniylvania  Railroad  Company. 

Nev  Jeney  Dmiion,  Penniylvania  Station.  New  York  City.  New  York. 
ORISCOM,  RODHAir  E.,  Banker,  131  Land  Title  Building.  Philadelphia,  Pouurlvania. 
ORISaiHOBR.  BLWOOD,  Conmlting  Bogineei,  ivi  Leiington  Avsnaa.  BuSelo.  New  York 
QDBEI.MAN,  PRBDBRICE  J.,  PraidBnt,  The  Retina  Company,  «T  West  34tli  Street.  Nea 

York  City.  New  York. 
QUCKIS,  F.  T.,  Civil  Bnginser  and  Contractor,  1450  Real  Estate  Trust  Building.  Phi  ladel^diii. 

ODOBMAN.  BDWARD.  ConsBltiog  Sdentific  Bipert.  903  PoiUl  Telegraph  Bnilding.  ChiciKh 

QURLBY,  FRAIfELIN  C,  AuiiUnl  Superintendent  in  charge  of  Henufacturing  Operatios. 

Beniol  Prodacti  Companj  ,  Marcut  Hook,  Penniylvania. 
QDTHRIB,  BAYARD,  Superintendent.  Crucible  Steel  Compasy  of  America,  jstfa  Street  end 

A.  V,  R.  R.,  Pittsburgh.  Pennsylvania. 
aADBIBLD.  SIR  ROBERT  A.,  P.R.S..  1 
HAQAR,  WALTER  P..  JR.,  Manufacture 

Avenue,  Philadelphia,  Penniylvania. 
HAINES,  CASPAR  WISTAR,  Civil  Engineer,  6016  Gennantown  Avenue,  Philadelphia,  Pcne- 

aylvaria. 
BAIHBS,  RBUBBN  iRetired),  Haines  Street eait  of  Chew,  Ccrmantowa,  Philadelphia.  Pene- 

HAINBS,  ROBERT  B.,  JR.,  Menufactnrcr  of  Rolling  Mill  Gaogei  and  Haines'  Automatie 

Mlcromeler,  nb  West  School  Lane.  Cermanlown.  Philade^tua,  Pennsylvania. 
HAIHB!),  WILUAM  A..  Maoufacturer  of  Fancy  Leatbct  Good*,  ma  Green  Street.  Pliila- 

delphia.  Peamylvania. 
HAINBS,  WnXIAM  J.,  Real  KtUte.  101 1  Chestnut  Street.  Phitadelpbia.  Pennirlvasia. 
UALPBUAH,  RORACB  L..  Pmident,  Palaski  Iron  Company,  tool  Real  BsiAte  Tnut  BniM- 

log,  PhlUdelphu.  Pennsylvania. 
HAIB,  HBHRY  S.,  1510  North  Broad  Street,  Pfailadetphia.  Penniylvaiiia. 
HAU.,  CLARIKCB  A.,  ChcniK-.l  Ensin«r.  IS  McPheisoo  Street.  Mt.  Airy,  Philadelphia,  Peon- 
BAU,'o«OKOE  R. 
HAU.  R.  T,.RtMir  Admiral.  l'.S.N'..  Inipeclorof  Machinery.  Wm.  Cramp  and  Sons  Ship  acd 

R»igln*  BuilJx'g  k.-i»«iwiy.  PhiUddphia,  PoMylveoi*. 
HAIHVY,  WILLIAM  B.,  ElKtricil    Engineer.  It  Pairview  Place,  comer    Chorch   Avmae. 

UTABKK.  ^ti|-<'iuilTi'>lrn[.  Louisville  Division.  P.  CC.and  St.  L.R.K.Conlpaiir, 

wYoit 
Ian*  Division,  CeBRil 

■.  Philadelphia.  Paw- 
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HABDnrO»  WILLIAM  H«  C«mtnt  Maaafactarw.  Mechanical  and  Electrical  Bngiaaer, 
Z7aa  Land  Title  Building.  Philadelphia,  Penneylvania. 

HABSIS»  VRAHKLIH  M^  Brick  Maaon.  Parkiide  Apartmente.  40th  Street  and  Oirard  ATenne^ 
Philadelphia.  Peanarlvania. 

HAXSISON,  ALVSBD  C,  Retired  Sugar  Rtf  ner,  660  Drcael  Building.  Philadelphia.  Peaa- 
ajrlTaaia. 

HARRISON,  CHARLBS  CUSTIS  (Retired).  400  Cheitnut  Street,  Philadelphia,  PaaaaylTaaia. 

HARRISON,  GBOROB  L.  (Retired),  1704  Locoat  Street,  Philadelphia.  PennsylTaaia. 

HARRISON,  r.  KBARSLBT  M.,  Aesiitant  Bngineer,  Franklin  Soger  Refining  CctapVkj,  and 
for  mail,  za?  Township  Line,  Jenldntown,  Pennsylyania. 

HARRISON,  MITCHBLL,  Financier.  NoketviUe.  Virginia. 

HARRISON,  THOMAS  SXBLTON,  Retired  Chemical  Maaofactorer,  isao  Locuat  Street, 
Philadelphia,  PenaejrlTania. 

HARRISON,  WILLIAM  W„  Merchant,  119  North  zith  Street,  Philadelphia,  PeanaylTaaia. 

HART,  CHARLBS,  President,  Delaware  River  Steel  C>)mpany,  Chester,  Pennsylvania. 

HART,  BDWARD,  ProfsMwr  of  Chemistry,  Lafayette  College,  Baston,  Pennsylvaaia. 

HARTLBT,  HBNRT  J.,  Mechanical  Bngineer,  i6a4  Oxford  Street,  Philadelphia,  Pennsylvania. 

HARTNBSS,  IAMBS,  President.  Tones  and  Lamson  Machine  Company,  and  for  mail,  30 
Orchard  Street,  Springfield,  Vermont. 

HARTUNO,  ADOLPH,  Paper  Merchant.  506  Race  Street,  Philadelphia,  Pennsylvania. 

HARVBT,  RICHARD  P.,  Bngineer,  Cupertino,  SanU  Clara  County,  California. 

HASCHKA,  FBRD.  T.,  Watchmaker,  Tiflfany  and  Omtpany,  and  for  mail,  Z35  West  78th 
Street,  New  York  City,  New  York. 

HASSLACHBIL  JACOB,  President.  Roessler  and  Hasslacher  Chemical  Company,  zoo  William 
Street,  New  York  City.  New  York. 

HASTINGS,  R«  C.  M.,  Inventor,  The  International  Telephone  Company,  Columbus  Savings 
and  Trust  Buildmg,  (}olumbus.  Ohio. 

HATTON,  T.  CHALXLBT,  Chief  Engineer.  Sewage  Commission.  City  Hall.  MQwaukee. 
Wisconsin. 

HAUPT,  LEWIS  M«,  (Consulting  Bngineer.  Cynwyd.  Pennsylvania. 

HAWKINS,  J.  DAWSON,  Metalltirgist.  Colorado  Springs,  Colorado. 

HAYES,  S.  L.,  Chemist,  West  Point,  Georgia. 

HAYWARD,  NATHAN.Bngineer.  President.  American  Dredging  Company;  Consulting  En- 
gineer, The  Btil  Telephone  CComx>any  of  Pennsylvania.  308  Chestnut  Street,  Philadel- 
phia, Pennsylvania. 

HAZBN,  ALLEN,  Consulting  Civil  Engineer.  4and  Street  Building,  New  York  City,  New  York. 

HBILPRIN,  -WILLIAM  A.,  Manufacturer,  19th  and  Westmoreland  Streete,  Philadelphia, 
Pennsylvania. 

HBITMANN,  BDWARD,  Electrical  Engineer,  55  Glenbrook  Road,  Stamford,  Connecticut. 

HBLMB,  WILLIAM  B.,  Manufacturer,  Z339  Cherry  Street,  Philadelphia,  Pennsylvania. 

HENDERSON,  GEORGE  R.,  (insulting  Engineer,  Aldine  Hotel.  Philadelphia,  Pennsylvania. 

HBNRY,  W.  C.  A.,  Superintendent  of  Motive  Power,  Pennsylvania  Lines  West  of  Pittsburgh, 

(Columbus.  Ohio. 

HEPBURN,  JOSEPH  SAMUEL,  Biological  Chemist,  U.  S.  Pood  Research  Laboratory,  Z833 
Chestnut  Street,  Philadelphia,  Pennsylvania. 

HBRINO,  CARL,  Consulting  Electrical  Engineer,  azo  South  Z3th  Street  Philadelphia.  Pena- 
sylvania. 

BERING^  RUDOLPH,  (Consulting  Hydraulic  and  Sanitary  Engineer,  Broadway-Maiden  Lane 
Building,  170  Broadway,  New  York  City,  and  for  mail,  40  Lloyd  Road,  Montdair, 
New  Jersey. 

HERING.  WALTER  B„  President,  The  Globe  Ticket  Company,  zza  North  lath  Street,  Phila- 
delphia, Pennsylvania. 

HERR,  nOWIN  M.,  President,  Westinghouse  Electric  and  Manufacturing  Company,  and  for 
mail.  Z40  Hutchinson  Avenue,  Edgewood  Park,  Pennsylvania. 

HBRRBSHOFP,  NATHANAEL  GREENE,  Naval  Architect  and  Marine  Bngineer,  Herreshoff 
Manufacturing  Company.  Bristol.  Rhode  Island. 


HBRSAM,  ERNEST  A.,  Associate  Professor  of  Metallurgy.  University  of  California,  Berkeley, 
CCalifomia. 

HERTY,  CHARLES  H.,  Chemist.  35  East  4i8t  Street,  New  York  City,  New  York. 

HBSS,  HBNRT,  Mechanical  Engineer,  938  Witherspoon  Building,  Philadelphia,  Pennsylvania 

L,  CHARLES  H.,  Civil  Engineer.  Bullitt  Building,  Philadelphia,  Pennsylvania. 

C.  J.,  Civil  Engineer,  Santa  Rita  Apartments,  South  (Carolina  and  Pacific  Ave- 
nues, Atlantic  City,  New  Jersey. 

HILBS,  ELMER  K.,  Mechanical  Engineer,  Secretary,  Engineers'  Society  of  Western  Penn- 
sylvania, 568  union  Arcade  Building,  Pittsburgh,  Pennsylvania. 

HILL,  JOHN  W.,  (Consulting  Engineer,  406  First  National  Bank  Building,  Cincinnati,  Ohio. 

HDCBS,  CHARLBS  P.,  Carlisle,  Pennsylvania. 
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BQtBS,  CHARLB8  B.,  MAatt£M:tu«U«  QkwMft^.ao^  South  a4th  StrMt.  Philwlelphsa. 
sylvanU. 

HITCHCOCK,  l^SS  FAlfHT  R.  If..  403S  Walnat  Street,  Philadelphia,  Penneyhrania. 

HTTCHINSv  ALFRBD  B.,  Reeearch  Chemist,  in  care  of  Anico  Company,  Reeeardi  Labora- 
tory, Binghamton,  Mew  York. 

UITB,  B.  H.^  Chemist,  West  Virginia  Agricultural  Bzperiment  Station,  Morgantown,  West 
Virgima. 

HOADLBT,  ABTHONT  DB  H.,  Student,  51S  Walnut  Lane,  Swarthmore.  Pennsytyaaia. 

HOADLBT,  GBORGB  A.,  Acting  Secretary,  The  Franklin  Institute,  Philadelphia*  Peonsyl- 
vania,  and  for  mail,  Swarthmore,  Pennsylvania. 

HODOBS,  AUSTIIf  L.,  Captain,  Ordnance   Department,  U.S.R.,  Bxperimental  Officer  on 
Artillery  Ammunition,  Prankf  ord  Arsenal,  Bridesburg,  Pennsylvania. 

HOFSTBTTBR*  OBOROB,  Blank  Book  Maker,  Lithographer,  247-^3  South  American  Street, 
Philadelphia,  Pesmsylvania. 

HOLCOMB,  J.  ROGBRS,  Walnut  Hill,  New  Castle,  Delaware. 

HOLLABDBR,  CHARLBS   S.,  Chemist  and  Chemical  Engineer,  in  care  of  Rohm  and  Hasi 
Company,  Bristol,  Pennsylvania. 

HOLMBS,  WALTER  C,  Chemist,  in  care  of  Superior  Thread  and  Yam  Company,  Howard 
and  Morris  Streets,  Philadelphia,  Pennsylvania. 

HOLST«  L.  J.  R.,  Mechanical  Engineer,  603s  Carpenter  Street,  Philadelphia,  Ponnsylvaina. 

HONAHAN,  R.  KARL,  Electrical  Division.  U.  S.  Bureau  of  Standards,  Washington.  D.  C. 

HOOKER,  SAMUEL  C,  Chemist  and  Sugar  Refiner,  %2  Remsen  Street,  Brooklyn,  New  Teik. 

HOOPES,  PBNROSE  R.,  Draftsman.  lois  South  Farragut  Terrace,  Philadelphia,  PemisTl- 
vania. 

HOPPIN,  WTLLTAM,  Internal  Combustion  Engineer,  Y.  M.  C.  A.,  Detroit.  Michigan. 

HORN,  DAVID  W.,  Chemist,  as  Old  Lancaster  Road,  Bryn  Mawr,  Pennsylvania. 

HORN,  FRANKLIN  S.,  Lunch  Room  Proprietor,  laas  Market  Street.  Philadelphia,  Peaaiy&> 
vania. 

HORNOR,  H.  A.,  Electrical  Engineer,  C-102  Hamilton  Court,  Philadelphia,  Pennsylvania. 

HORNSBT,  JOHN  W.,  Consulting  Engineer,  Summit,  New  Jersey. 

HORSTMANN,  WALTER,  President,  Wm.  H.  Horstmann  Company,  sth  and  Cherry  StresCi, 
Philadelphia.  Pennsylvania. 

HOSKINS,  WILLIAM,  Chemiit,  Room  9009,  ixz  West  Monroe  Street,  Chicago.  Illinois. 

HOUSTON,  SAMUEL  F.,  Trustee,  509  Real  Estote  Trust  Building,  Philadelphia,  Pennqrl- 
vania. 

HOWARD,  A.  C,  Gas  Engineer,  6x  Broadway,  New  York  City,  New  York. 

HOWE,  ARTHUR  W.,  Broker,  18x1  Walnut  Street,  Philadelphia,  Pennsylvania^ 

HOWE,  F.  P.,  Iron  Manufacturer,  P.  O.  Box  ax7,  Johnson  City,  Tennessee. 

HOWnX,  JOHN  W.,  Engineer,  Lamp  Works,  General  Electric  Company,  Harrison.  New 
Jersey. 

HOWSON,  CHARLES  HBNRT,  Patent  Solicitor  and  Engineer,  32  South  Broad  Street  Phila- 
delphia, Pennsylvania. 

HOWSON,  MISS  BIOLT  E.,  Instructor  in  Physics,  Lake  Erie  College,  Painesville.  Ohio. 

HOWSON,  HBNRT,  Patent  Solicitor  and  Engineer,  West  End  Trust  Building,  Philaddphis, 
Pennsylvania. 

HOWSON,  RICHARD,  Seiveant,  306th  Ambulance  Corps,  Camp  Meade,  and  for  mail,  40X 
Woodland  Avenue,  Wayne,  Delaware  County,  Pennsylvama. 

HUFF,  ERNEST  L.,  Electrical  Engineer,  Natrona,  Pennsylvania. 

HUHN,  GEORGE  iL,  Banker.  Land  Title  Building,  Philadelphia.  Pennsylvania. 

HUMPHREY,  RICHARD  L.,  Consulting  Engineer,  Harrison  Building,  Phfladelphia.  Pesn- 
sylvania. 

HUMPHREYS,  ALEXANDER  C,  Consulting  Engineer,  President,  Stevens  Institute  of  Tech- 
nology, Hoboken,  New  Jersey. 

HUMPHREYS,  C.  J.  R.,  Gas  and  Electric  Manager,  P.  O.  Box  3S5.  Lawrence,  Massachusetts. 

HUNT,  ROBERT  W.,  Consulting  Engineer,  2200  Insurance  Exchange  Bldg.,  Chicago,  Blinoia 

HUSTON,   CHARLES   L.,  Vice  President,  Lukens  Steel  Company,  CoatesviUe,  PennsyW 
vania. 

HUTCHINSON,  CARY  T.,  Consulting  Engineer,  6s  W.  54th  Street,  New  York  City,  New  York. 

HUTCHINSON,  EDWARD  S.,  Civil  Engineer,  34  South  State  Street,  Newtown,  Pennsylvania. 

HUTCHINSON,  S.  PBMBBRTON.  President,  Westmoreland  Coal  Company,  224  Sooth  3rd 
Straot,  Philadelphia.  Paonsylvania. 

UOTTINGBR,  W.  R.,  Mechanical  Engineer,  86  East  Greenwood  Avenue,  Lansdowne,  Psaa- 

sylvania. 

HYDE,  EDWARD  P.,  Director,  Nela  Research  Laboratory.  Nela  Park,  Cleveland,  Ohio. 

IDE,  HERBERT  S.,  Manufacturer,  Troy,  New  York. 

INDAHL.  MAURITZ  C,  Mechanical  Engineer,  248  East  Johnson  Street,  Philadelphia.  Pcoa* 
sylvania. 
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IHSOIJL.   SAMUSL*  Praiidcnt,  Commontrealth  Bditon  Comiwny.  79  West  Adama  StrMt 
ChieaRD.  lUiiioit. 

I8BAXL«  JOSBPH  D«  District  Managor,  Tha  Philadalphia  Blactrie  Company.  looo  Chettnut 
Sftraat,  Philadalphia.  Pennsylvanta. 

IXfHJUU  MARTIN  HILL.  Chief  Chamist,  Colgata  and  Company,  Jeraay  City.  Naw  Jeraay. 

IVBS^  FRBDSRIC  BUOBHB*  Inventor,  zaoi  Race  Street.  Philadelphia.  Pennsylyania. 

IVJCS*  HERBERT  B..  Captain,  Science  and  Research  Division.  U.  S.  Signal  Corps,  X033  x6tb 
Street.  Washingiton,  D.  C. 

JACKSON.  ARTHUR  €.•  Manufacturer.  4530  Tacony  St.,  Frankford,  Philadelphia,  Penn- 
sylvania. 

JACKSON.  JOHN  PRICB.  Major,  American  Expeditionary  Force,  France ;  Pennsylvania  De- 
partment of  Labor  and  Industry,  Harrisburg,  Pennsylvania. 

JACKSON,  WILLIAM  STEBLL.  Patent  Attorney,  looi  Chestnut  Street.  Philadelphia.  Penn- 

aylyania. 
JACOBuS.  D.  S^  Advisory  Bngineer.  The  Babcock  and  Wilcox  Company.  85  Liberty  Street* 

Naw  York  Qty,  New  York. 

JAMBSON.  JOSBPH  MOORE,  Vice  President.  Girard  CoUege.  Philadelphia.  Pennsylvania. 

JANNBT.  JOSBPH  A*.  JR.,  Chestnut  Hill.  Philadalphia.  Pennsylvania. 

JBANBS,  ISAAC  W..  8  Chestnut  Street.  Philadelphia.  Pennsylvania. 

JBflBRSON.  J.  P..  Manufacturer,  Warren.  Pennsylvania. 

JBFFRIBS.  ZAT.  Metallurgical  Bngineer.  in  care  of  Aluminum  Castings  Company,  3800  Har- 
vard Avenue.  Cleveland.  Ohio. 

JXLUSON,  B.  T.,  Purchasing  Agent.  Chesapeake  and  Ohio  Railway  Company.  Richmond, 
Virgmia. 

JENKINS^  C  FRANCIS.  Inventor.  5503  i6tb  Street.  N.  W..  Washington.  D.  C. 

JENKINS,  THEODORE  F..  Attomey-at-Law,  zioo  Franklin  Bank  Building.  Philadelphia* 
Pennsylvania. 

JBNNINGS»  W.  N..  Business  Photographer,  Z305  Arch  Street.  Philadelphia,  Pennsylvania. 

JOB.  ROBERT.  Vice  President,  Milton  Hersey  Company,  Limited.  84  St.  Antoine  Street. 
Montreal,  P.  Q„  Canada. 

JOBBINSk  F.  HEDLBT.  Manufacturing  Chemist.  Aurora.  Illinois. 

JOHANSBN.  ERNEST.  Chemist,  439  South  sxst  Street,  Philadelphia,  Pennsylvania. 

JOHNSON.A.L..  Vice  President  and  General  Manager,  Corrugated  Bar  Company,  40a  Mutual 
Life  Building.  Buffalo,  New  York. 

JOHNSON.  JAMBS  CURTIS.  Superintendent  of  Telegraph.  Pennsylvania  Railroad  Com- 
pany. Broad  Street  Station.  Philadalphia,  Pennsylvania. 

JOHNSON.  WALTER  H..  First  Vice  President^  The  Philadelphia  Electric  Company,  1000 
Chestnut  Street,  Philadelphia,  Pennsylvania. 

JONES.  JONATHAN|Captain,  Bn^eer  Officers  Reserve  Corps,  aard  Engineers,  and  for  mail* 
530  City  Hall.  Philadelphia.  Pennsylvania. 

JONBS^  JONATHAN  R..  Iron  and  Steel  Manufacturer,  Morris  Building.  Philadelphia.  Penn- 
airavania. 

JONBS.  J.  LEVERING.  Attomey-at-Law,   70s   Land  Title  Building,  Philadelphia,  Penn- 
sylvania. 

JONBS.  W.  CLYDE,  Attomey-at-Law,  105  West  Monroe  Street,  Chicago,  Illinois. 

J  UNKERSFBLD.  P..  Major,  Bngineer  Officers  Reserve  Cori>8;  Assistant  to  Vice  President* 
Commonwealth  Edison  Company,  Chicago,  Illinois. 

JUSTL  HENRY  D..  Manufacturer,  s^nd  and  Spring  Garden  Streets,  Philadelphia,  Pennsyl- 


JUSn.  HENRY  M..  jand  and  Spring  Garden  Streets.  Philadelphia,  Pennsylvania. 

KALTENTHALER,  H.  J..  Manufacturer  of  Steam  Specialties,  6as  West  Upsal  Street,  German- 
town,  Philadelphia,  Pennsylvania. 

KARRBR.  ENOCH.    Private,  437th  Engineers.  Bureau  of  Standards.  Washington.  D.  C. 

KAUFMAN,  H.  M^  General  Manager.  Mutual  Chemical  Company  of  America,  $5  Joh& 
Stfeet.  New  York  City,  New  York. 

BXBLBR.  LEONARD.  President.  Ward  Leonard  Electric  Company.  Mt.  Vemon.  New  York» 
and  for  mail.  Avon  Road,  Bronxville,  New  York. 

KBBFKR,  WILLIAM  B..  Treasurer,  American  Rubber  Reclaiming  Company,  4za  Bast  Rtttan- 
house  Street.  Germantown.  Philadelphia,  Pennsylvania. 

KBIT^  C.  P..  in  care  of  W.  G.  Peters.  11  Swan  Street.  Schenectady.  New  York. 

KELLER.  B.  B.,  Engineer  and  Manufacturer,  621-659  Bellevue  Avenue.  Detroit.  Michigan. 

wvx'M.WQ^  HARRY  Fn  Educator  and  Chemist.  3313  Green  Street.  Philadelphia,  Pennsylvania. 

KELLBY.  GEORGE  L..  Research  Chemist.  Library,  Mid  vale  Steel  Company,  Philadelphia* 
Pennsylvania. 

KELLY.  EDWIN  WALKER.  Manufacturer.  3x3  Wisconsin  Avenue,  Oak  Park,  Illinois. 

KXLLY.  JOHN  FORREST.  Electrical  Engineer,  384  West  Housatonic  Street,  Pittsfiald.  Mi 
chusetts. 

KEMMBRBR.  M.  S..  Coal  Merchant,  Maucfa  Chunk,  Pennsylvania. 
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EMMBEDY,  JOHN  H^  Salcsmaa,  151  North  Lake  Street.  PaMdenm.  CaUforaia. 

KMHIBDT,  J.  J.t  Conanlting  Bngiiieer.  sa  Broadway,  New  York  Qty.  New  York. 

KBmffBDT.  M.  C.  Colonel,  Deputy  Director  General  of  Tranq>ortation,  Prance; 
Cnmneriand  Valley  RailToad  Company,  Chambertburg,  PennaylTania* 

KBHHSLLT*  A.  B.»  Profenor  of  Blectrieal  Bngineering.  Harrard  Univernty,  Cambridge. 
Mauachnaetts. 

KBNT»  A.  ATWATBR,  Manufacturer,  Roeemont,  PennaylTania. 

XBNT.  S.  LBONARD.  JR.^  Second  Lieutenant,  sth  Company  Bngineeis,  Camp  Lee,  Petcrsbrnf. 
vizginia,  and  for  mail,  Manayunk,  Philadelphia*  PenosylTania. 

EBHTJIf,  W.  D^  Sacratary  and  Traaaorer,  Camdim  Porga  Company,  Camdan.  N«w  Jataay. 

XBRR,  STUART  D.»  Chemist,  300  Main  Street,  Darby.  Pennsylvania. 

KBRS,  WnXIAlC  lff.9  Mannfaetarar,  149 1  Chestnut  Street.  Philadelphsa.  PaBaayhrasia. 

XBRSHNBR,  JXflKRSOIl  B.»  Professor  of  Mathematica  and  Physics,  Pranklia  and  MarakaD 
College,  and  for  mail,  445  West  Chestnut  Street,  Lancaster,  PenasylTaaia. 

XBTCHAM.  O.  W.,  Manufacturer  of  Architectural  Terra  Cotta.  24  South  7th  Street,  Phila- 
delxmia,  Pennsylyania. 

KBTTBRLINUS,  J.  L.«  Lithagrapher,  4th  and  Arch  Streets,  Philadelphia.  PeaasyWaaia. 
DLPATRICK*  J.  L.,  Abardale  Road,  Bala.  PennsylTaaia. 

KIMBBRf  WILLIAM  M.  C.  Manufacturer  of  Electrical  Instfumento,  490X  Stcntoa  Aveswe. 

Getmantown,  Philadelphia,  Pennsylvania. 


XmBALT,  JOHN  HBNRT.  Consulting  Bngineer.  503  Granite  Building,  St.  Louis.  ICi 

KINO,  CHARLBS  W.  0„  ICechanical  Bngineer.  4^9  North  tjth  Street.  Philadslphia. 

sylvansa. 

ONGSBURT.  B.  P.,  Lieutenant.  Science  and  Research  Division.  U.  S.  Signal  Corps,  1023  i6th 
Street.  Waahmgton,  D.  C. 

KIPPBNBBRO,  HBNRT,  in  care  of  Merck  and  Company,  Rahway,  New  Jarsay. 

KIRK,  C.  !••  President.  United  States  Sherardising  Company.  New  Castle.  Peaaaylvaaia. 

KLBMM,  J.  GBORGB,  JR.,  Heatiag  aad  Ventilatiag  Bagiaeer.  420  Conmarcial  Trast  Build- 
ing. Philadelphia,  Peaasylvaaia. 

KLINB.  C.  HAHLON,  Wholesale  Druggist,  429  Arch  Street,  Philadelphia.  Paaasyli 
KLIPSTBIN,  A..  Merchaat,  644  Greeawich  Street,  New  York  City.  New  York. 


KLUMPP,  JOHN  BARTLBMAN.  Inspecting  Bngineer,  The  United  Gaa  Improvement  Com- 
X>any,  Broad  and  Arch  Streets,  Philadelphia,  Pennsylvania. 

KNAPP*  L  N..  Bngineer,  The  United  Gaa  Improvement  Company,  Broad  and  Arch  Streets. 
Philadelphia,  Pennsylvania. 

KNBASS,  STRICKLAND  L.,  Mechanical  Bagiaeer,  1600  Hamiltoa  Street.  Philadelphia. 
Peaasylvaaia. 

KNODLBR,  B.  L..  General  Superintendent,  The  Welsbach  Company,  Gloucester.  New  Jersey. 

KNOWLES,  MORRIS,  Director.  Department  of  Sanitary  Bngineering.  Univereity  of  Pitts- 
burgh, and  for  mail,  laoo  B.  P.  Jones  Law  Building.  4th  Avenue  aad  Boas  Street, 
Pittsburgh,  Pennsylvania. 

KOCH.  OBOROB  B.,  General  Poreman,  South  Altoona  Poundries.  Penasylvaaia  Railroad 
Company,  Altoona.  Pennsylvania. 


KOCH.  JULIUS  A..  Professor  of  Chemistry  and  Dean  of  School  of  Pharmacy,  Uatvanity  of 
Pittsburgh,  Bluff  aad  Pride  Streata,  Pittsburgh,  Poiasylvaaia. 

KOHLBR,  JOHN  J.,  Manager,  41^1  North  6th  Street.  Philadelphia,  Pennsylvania. 

KOHN,  JOSEPH,  2204  Natrona  Street.  Philadelphia,  Pennsylvania. 

KOHN,  SnCON  L,  Merchant,  720  Market  Street,  Philadelphia.  Peaasylvaaia. 


KOLB,  HENRY  M.,  Representing  Manufacturers'  Specialties  Machinery,  1400  Wideacr  Bnildisg. 
Philadelphia,  Pennsylvania. 


KOTHNY,  G.  L..  Consulting  Bngineer,  C.  H.  Wheeler  Manufacturing  Company,  xtth  Street 
aad  Lehigh  Avenue.  Philadelphia,  Penasylvaaia. 

KRBBS,  A.  S.,  Mechanical  Bngineer,  Krebs  Pigment  Company,  Newport,  Delaware. 

KRBB8,  HENRY  J.,  President.  Krebs  Pigment  aad  Chemical  Company.  Nawport.  Dalawara 

KRI8CHKBR,  MRS.  R.  H.,  sioa  Hasal  Avenue.  Philadelphia.  Pennsylvania. 

KRUTTSCHNITT.  J..  Civil  Bngineer.  Southern  Pacific  Company,  165  Broadway,  New  York 

City,  New  York. 
KUBHN,  PAUL  M.,  Assistant  Bngineer,  The  Bartlett  Hay  ward  Company,  and  for  mail.  Listhi- 

cum  Heights.  R.  P.  D.,  Lansdowne.  Maryland. 

KUHN,  C.  HARTMAN,  aoa  Pranklia  Baak  Buildiag.  Philadelphia.  Paaasyhraaia. 

KDTTROFP,  EDWIN,  in  care  of  Verona  Chemical  Company.  North  Newark,  New  Jetaay. 

LAIRD,  CLINTON  N.,  Chemist.  Room  918.  156  5th  Avenue,  New  York  City.  New  York. 

LANDRETH,  C.  P.,  Manufacturer,  Electrolytic  Purificatioa  Compaay,  isth  Stsaat  aad  U> 
high  Avaaue,  Philadelphia,  Peaasylvaaia. 

LANB,  DAVID  H.  (Retired),  40S  Lead  Title  Buildiag,  Philadelphia.  PoaaayWaaia. 

lUkNZA,  GAETANO,  Bngineer,  Special  Coasultaat,  The  Baldwia  Locomotive  Worfca,  aad  for 
mail.  The  MoatevasU.  63rdaad  Oxford  StreeU,  Philadelphia,  Peaasylvaaia. 
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LAUXR.  CORRADa  General  Maiiafl»r«  Dmt  «nd  Ztnunemiaa,  Bagiiieen,  and  for  uiAil*  401S 
Ureene  Street,  PhilAdelphU,  PenneylvaniA. 

LAVHrO.  X.  J^  Mefdumt,  47  x  BvUitt  BoUdtng.  PhiUdelphiA,  Peiiiiiyl<vmiilft. 

L4WAIX,  CHASLB8  H.,  AaalTtical  Chffniit.  39  South  xoth  Street.  PhiladelpliU,  Peaaayl- 


L4WBS,  T.  A.,  MechAnicel  Bnsiiieer,  N.  Y.  C.  ft  St.  L.  R«ilroad  Company,  Cleveland,  Ohio. 

L4WLBR,  G.  S.,  Blectrical  Boffineer,  Aeeodated  Mutual  Fire  Insurance  Companiet,  31  ICiUt 
Street.  Boeton,  MaMachusetta. 

LX  BOUTILLIBR,  HBIIRT  W.,  Private,  Unit  No.  xo.  Penneylvania  Hoepital.  France,  and  for 

mail.  Waime.  Pennaylyania. 
LB  BOUTILUBR.  ROBBRT,  Wayne,  Pennsylvania. 

LXDOnZ,  J.  W.,  Chief  Bnoineer.  American  Pipe  and  Constructioa  Company,  tis  North 
Broad  Street.  Philadelphia,  Pennsylvania. 

LBBf  XLISHA*  General  Manag^er,  Pennsylvania  Railroad  Company,  Broad  Street  Station, 
Philaddlphia,  Pennsylvania. 

UB.  WALTBR  T.,  Accountant,  30S  Rex  Avenue,  Chestnut  Hill,  Philadelphia,  Pennsylvania. 

IBBD8,  MORRIS  B.,  Manufacturer  of  Blectrical  Measuring  Instruments,  4901  Stenton  Ave- 
nue, Germantown.  Philadelphia,  Pennsylvania. 

I,SFF1CANN,  HBRRT,  Chemist,  ZS39  North  17th  Street.  Phihidelphia.  Pennsylvania. 

IJI  MAISTRB,  F.  J.,  Chemical  Bngineer.  Ridley  Park,  Pennsylvania. 

LBMOmX,  L.  R.,  President.  United  States  Cast  Iron  Pipe  and  Foundry  Company,  142 1 
CHiestnut  Street.  Philadelphia.  Pennsylvania. 

LBNHBR,  VICTOR,  Major,  Chemical  Service  Section,  N.A.,   War  Department,  7th  and  B 
Streets.  N.  W.,  Washington.  D.  C. 

LBHKBR,  WILL  G.,  Civil  Bngineer,  405  Chestnut  Street.  Sunbury,  Pennsylvania. 

LB8LBT,  ROBBRT  W.«  Manufacturer,  6xa  Pennsylvania  Building,  Philadelphia,  Pennsyl- 
vania^^ 

LBTT,  LIOHBL  FARADAT,  Chemical  Engineer,  Manager.  Repro  Art  Machinery  Company, 
and  for  mail.  1424  North  zsth  Street,  Philadelphia.  Pennsylvania. 

LBYT,  LOUIS  B.,  Photo-Chemist,  President,  Graphic  Arts  Company,  1439  North  a xit  Street, 
and  for  mail,  1424  North  zsth  Street,  Philadelphia.  Pennsylvania. 

LBYT,  MAX,  Screens  for  Photo-Bngravers,  aao  West  Roberts  Avenue,  Germantown.  Phila- 
delphia, Pennsylvania. 

LBWIS,  A.  RBLSON,  Attomey-at-Law,  z8xz  Walnut  Street,  Philadelphia,  Pesmsylvania. 

LBWIS,  DABIBL  C,  Agent.  The  Millville  Manufacturing  Company.  Millville,  New  Jersey. 

LBWIS,  HOWARD  W.,  Banker,  1928  Spruce  Street.  Philadelphia,  Pennsylvania. 

LXWIS,  JOHN  F.,  Attomey-at-Law,  xo8  South  4th  Street,  Philadelphia,  Pennsylvania. 

LXWIS,  NATHAN  B..  Mechanical  Bngineer,  85  Liberty  Street,  New  York  aty.  New  York. 

LBWIS,  PAUL  A.,  Phyeidan.  Director  of  Laboratory.  The  Henry  Phipps  Institute,  7th  and 
Lombard  Streets.  Philadelphia.  Pennsylvania. 

LBWIS,  ROBBRT  B»  Mechanical  Engineer.  Tinius  Olsen  Testing  Machine  Company,  and 
for  mail,  46 xz  Wayne  Avenue,  Philadelphia.  Pennsylvania. 

LBWIS,  WILFRED,  Mechanical  Engineer,  President,  The  Tabor  Manufacturing  Company. 
x8th  and  Hamilton  Streets.  Philadelphia,  Pennsylvania. 

LICHTBNBBRO,  CHESTER,  Lieutenant,  General  Bngineer  Depot.  U.  S.  Army,  1438  U  Street. 
N.  W.,  Washington.  D.  C. 

LIXB,  J.  W.,  Vice  President,  The  New  York  Edison  Company,  zsth  Street  and  Irving  Place, 
New  York  City,  New  York. 

LIXBBR,  HUGO,  Chemist,  President,  H.  Lieber  and  Company.  X20  Broadway.  New  York 
aty.  New  York. 

LIOHTFOOT,  THOMAS  M.,  Retired  Educator.  Chesham.  New  Hampshire. 

UHMB,  I.  P.»  Chemical  Bngineer.  The  Grasselli  Chemical  Company.  Cleveland,  Ohio. 

ULLIB.  LBWIS,  3rd  Vice  President,  The  United  Gas  Improvement  Company,  Broad  and 
Arch  Streets,  Philadelphia,  Pennsylvania. 

ULUB,  8.  MORRIS,  President.  The  Sugar  Apparatus  Manufacturinfr  Company,  Wilming- 
ton, Delaware,  and  for  mail,  4804  Springneld  Avenue.  Philadelphia.  Pennsylvania. 

LINCOLN,  P.  M..  Blectrical  Bngineer,  Railway  and  Lighting  Department,  Westinghouse 
Electric  and  Manufacturing  Company,  Bast  Pittsburgh,  Pennsylvania. 

UNDBNTHAL,  GUSTAV,  Consulting  Engineer.  25  Church  Street,  New  York  City.  New  York. 

LniDNBR,  JOHN,  President,  Lindner  Shoe  Company,  and  for  mail.  Forest  Hills,  Carlisle, 
Pennsylvania. 

LINDSTROM,  CHARLES  A.,  Assistant  to  President.  Pressed  Steel  Car  Company,  Farmers 
Bank  Building.  Pittsbturgh,  Pennsylvania. 

UppmCOTT.  J.  BERTRAM,  Publisher,  arj  South  6th  Street.  Philadelphia.  Pennsylvania. 

UPFINCOTT,  JOSEPH  WHARTON,  United  States  Naval  Reserve  Force.  Washington.  D.  C, 
and  for  mail,  Bethayres,  Pennsylvania, 

UPPmCOTT,  ROBBRT  C,  Wholesale  Lumber  Dealer,  S37  Land  Title  Building.  Philadelphia. 
Penneyi^ 
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n««"  ^  tiiiilMl    Aitbor  D.  Littl*.  locoipontnl,  03  Bresd  StfMt.  BcMoa. 

a^tMM  MCHARP,  Awitut  Pmrmuta.  U.S.N..   Ptuladdphia.   PwantrV 

ujUAS  V-  in  urs  of  PhiUdilpIik  Electric  Companr.  looo  (%«tiiat  Stntt, 

1 :, 

p-Cu-boD  Bncliieer,  XtBK  Chemical  Compuiri  P.  O.  Ha 


nt » Electric  StormgaBfttterT  CompuiT.  F 


•tilt  UU,  Uumfkctni^  Pharaikciit  and  Chemin,  in  c«n  ot  Ths  Llofd  Libntr. 

,    '^^  'Jo^rt  Street,  Ciaciiuuti.  Ohio, 
•'UJItlOS  O.,  Aiucikts  SlectricaJ  Bngiiiecr,  Bnmii  of  Standud*.  ^ 


J,     '^O,  MechuiicKl  Bn^eer.  Day  and  Zimmennan.  Inc.,  6ii  Chestnut  Street.  Phili- 

. ,.  .J. .AH.  J,  M.,  Bran  Uanofacturer.  iii  Rac*  S(r«et,  Philadelphia,  P*niurln><u>- 
-..^.•iMilTH,  CHARLES.  UeatenaDt    Commuidcr.  C.S.N.R.P.:  Pialdcnt,  United  Suta 
';,'..«li<;  Packing  Compaajr,  410  North  ijth  Street,  Philadelphia, PennarlTUia. 
.  .\walKSTB,  EDWARD  T.,  HanuEactnm,  ASej  North  nth  Street.  Oak  Lue.  Philadet 

^'j^  HIH*MT  voir  Z.,  ConanltiDs  Enginear,  1001  North  Americas  Boildina,  PhiladalpUa. 

^tJiuajrlTania, 
C,b,H.  (i-.  Chemiit,  i  Jo  Bait  IJth  Street,  New  York  City,  Mew  York. 
.'.oJOV,  J.  R.,  Vice  Preaident,  General  Electric  Company,  Schenectady,  New  York. 
'',,^jUM,  LUTHER  D.,  Chief  EDS>oe«r,  New  York  Shipboildins  Companr.  Camden.  N<* 
'uuT.  and  for  mail,  Orecbrook,  Philadelphia,  PennaylTania. 
'  oW^i  ARTHUR  W.,  Pnblic  School  Teacher,  iijR  Harriaon  Street,  Fraskford,  Philadelphia, 

I  Otis  MISS  SARAH  A.  C,  iao6  Filbert  Street,  Fhiladalphia.  Pennarlvania. 
I  JiJA;j«  A.  F.,  Uiuina  BnginEer,  1300  Wyomiog  Avenue,  iraafainBtini,  D.  C. 
'jvUt,    CHARLES  EDWARD.  Lieutenant  Commander.  U.S.N.,  United  Stata  Navy  Gu 

"»«in«  School,  ColumbU  Onivenity.  N«w  York  City.  New  York. 
1  UMi  D.  W.,  Special  Bnginaar,  Valoatian  Depaitment,  Soathern Railvar  Company,  P.  0. 

Hux  iSot,  Wajhington,  D.  C. 
LU WOK.  EDWARD,  Manufaettuvr  of  StacM  Mcta],  AlleghraT  AvanBa  and  Tulip  StnA 

PhOadalphia,  PanaayiTania. 
LUVHES.  OTTO.  S46  Fifth  ATeoua,  New  York  City.  New  York. 
LVMAM.  BEMJAHin  SHITH,  Mining  Engineer,  169  Sooth  4th  Street,  Philadelphia,  Ptoa- 

LVHAN,  TAmS,  Coiunlting  Engineer.  Membar  of  Finn.  Sargent  A  Lnndy.  i«ii  Ediaon 

BuiIdio«,  CbicAgo,  IlUnoia. 
LYNCH,  JOHH  COOPER.  General  Soparintendent  cl  Traffic  The  Bell  TelephotM  CoBpaiy 

of  PennirWania.  iBji  Aicb  Street,  Philadelphia,  Penntylsania. 
tVOMS.  FRAHC  D-i  6769  Ridge  Avenue,  Roxbonngb,  Philadelphia,  Pennaylvania- 
UfALUSTER,  JOHK  F.,  Hotel  Vendig.  Pbiladelpbia.  Pennavlyania. 
MaBRIDE.  TBOHAS  &,  Salia  Uanuar.  Warthingtoa  Pwnp  and  Machinery  Coporatke. 

1116  North  American  Building.  PhiladaTpliia,  PannaylTania. 

BY,  EDWARD  T.,  File  UanufactoTer,  stb  and  BerkI  Gtreeta.  Philadelphia.  Peaa- 


lOSBPH  B..  Prndant,  Tba  Philadelphia  Sactrie  Company,  1000  CbaatmA  Street, 


0  Wcat  'central  Avenne,  Mooreatown.  ^ 
ELL,  FRAinCLni  P.,  loo  South  4th  SI 
tLL,  JACOB  T.,  Uechankal  B     ' 
ICE.  F  -   - 

iigo.  Ill 

OHIl  F-  Avialifo  Seclion,  Signal  Corm.  Princeton.  New  Jener;  Medu 
-  ^  ,  „  wn.  Philadeli*"     ~       --■--■ 
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McDonald,  hunter,  chief  Engineer,  N.  C.  ft  St.  L.  Railway  Company,  xia  Tenth  Ayenua, 
North,  Nashville,  Tennessee. 

McFADDBN,  OBORGB  H.,  Merchant,  zai  Chestnut  Street.  Philadelphia,  Pennsylvania. 

If  cOOWAH.  J,,  JR..  Chief  Chemist,  Joseph  Campbell  Company,  and  for  mail.  P.  O.  Box  287, 
Camaen,  New  Jersey. 

ICcOBOROB,  PBRCT,  Pnstorian  Building,  Dallas,  Texas. 

ICcGURTT,  WIBUAM  J.,  Chemist,  The  Bartlett  Hayward  Company,  Baltimore.  Maryland, 
and  for  mail.  3904  BrookUne  Avenue.  Arlington,  Maryland. 

BCdLVAHf*  J.  GIBSON,  Lumber  Merchant,  Bast  Downingtown.  Pennsylvania. 

ICcILVAINB,  A.  ROBINSON,   Drug  Importer  and   Manufacturer,    1500  Hamilton  Street, 
Philadelphia.  Pennsylvania. 

M cILVAINB,  C.  L.,  Superintendent  of  Motor  Power,  Northern  Division,  Pennsylvania  Railroad 
Company,  191  Hodge  Avenue,  Buffalo,  New  York. 

McKAIG,  W.  WALLACB,  Mechanical  Engineer,  Cumberland,  Maryland. 

McKBB,  GBORGB  M.,  Manufacturer,  Donnacona,  P.  0*t  Canada. 

McLANAHAN,  J.  KING,  President,  McLanahan  Stone  and  Machine  Company,  Hollidaysburg, 
Pennsylvania. 

McLBAN,  WILLIAM  L.,  Publisher,  The  Evening  Bulletin,  207   Bulletin  Building,  Philadel- 
phia, Pennsylvania. 

M cMBBKIN,  C.  W.,  Major,  Army  War  College,  Washington,  D.  C. 

HcMILLIN,  BMBRSON,  Banker,  Fanner,  Engineer,  "Darlington  Farms,"  Mahwah,  New 
Jersey. 

McVBT,  JOHN  JOSEPH,  Publisher  and  Bookseller,  laap  Arch  Street,  Philadelphia,  Penn- 
sylvania. 

MACBAIN,  D.  R.,  Superintendent  of  Motive  Power.  New  York  Central  Railroad  Company, 
Cleveland,  Ohio. 

MACBETH,  NORMAN,  Illuminating  Engineer,  47s  8th  Avenue.  New  York  City,  New  York. 

MACGREGOR,  FRANK,  S.,  Development  Dei>artment,  E.  I.  du  Pont  de  Nemours  and  Com- 
X>any,  45a  du  Pont  Building,  Wilmington,  Delaware. 

MACKENZIE,  K.  G..  Consulting  Chemist,  The  Texas  Company,  17  Battery  Place,  New  York 
City.  New  York. 

MACLEAN,  GEORGE,  President,  Ives  Inventions,  Candler  Building,  New  York  City,  New 
York. 

MACLEAN,  MALCOLM  R.,  Major.  Infantry  R.  C. 

MACVEAGH,  WAYNE,  Bryn  Mawr,  Pennsylvania. 

MADEIRA,  PEROT  C,  Coal  Operator,  North  American  Building.  Philadelphia.  Pennsylvania. 

MAUXOUX,  C.  O.,  Consulting  Engineer,  32a  West  Sand  Street,  New  York  City,  New  York.' 

MATTLAND,  HAROLD,  Oil  Chemist,  Sun  Company,  Marcus  Hook,  Pennsylvania. 

MALLINCKRODT,  E.,  JR.,  Manufacturing  Chemist,  Mallinckrodt  Chemical  Works,  St.  Louis, 
Missouri. 

MANWARING,  ALBERT  H.,  Electrical  Ensineer,  The  Philadelphia  Electric  Company,  1000 
Chestnut  Street,  Philadelphia,  PennsWvania. 

MARBAKER,  EDWARD  E.,  Chemist.  622  Marlyn  Road,  Philadelphia,  Pennsylvania. 

MARKLE,  A.,  Mine  Operator,  Hasleton,  Pennsylvania. 

MARKLE,  JOHN,  Mechanical  Engineer  and  Coal  Operator,  Jeddo,  Pennsylvania. 

MAROT,  RUSBTON,  Paint  Manufacturer,  axa-x6  Race  Street,  Philadelphia,  Pennsylvania. 

MARSHALL,  THOMAS  H.,  Carpenters'  Hall,  320  Chestnut  Street,  Philadelphia,  Pennsylvania. 

MARTIN,  T.  COMMERFORD,  Secretary,  National  Electric  Light  Association,  29  West  39th 
Street,  New  York  City,  New  York. 

MARTIN,  THOMAS  S.,  Lieutenant,  Ordnance  Department,  U.S.R.;  19x3  I  Street,  N.  W., 
Washington,  D.  C. 

MASLAND,  CHARLES  H.,  and.  Chemical  Engineer,  X202  Stratford  Avenue,  Melrose  Park, 
Pennsylvania. 

MASLAND,  CHARLES  WILLIAM,  Manufacturer,  3240  Amber  Street,  Philadelphia,  Penn- 
sylvania. 

MASON,  CHARLES  THOMAS,  Engineer,  President,  Sumter  Electrical  Company.  Sumter, 
South  Carolina. 

MASON,  SIDNEY,  President.  The  Welsbach  Company.  Gloucester  City.  New  Jersey. 

MASON,  W.  P.,  Professor  of  Chemistry.  Rensselaer  Polytechnic  Institute.  Troy,  New  York. 

MASTERS,  FRANK  M.,  Major,  Ordnance  Department.  U.S.R.,  and  for  mail,   205  Locust 
Street,  Harrisburg,  Pennsylvania. 

MATTHEWS,  W.  G.  (Retired),  P.  O.  Box  X492,  Jacksonville,  Florida. 

MAZFIELD,  H.  H.,  Lieutenant  Colonel,  19th  Railway  Engineers,  U.S.N. A.,  and  for  mail. 
Commercial  Museum,  34th  and  Spruce  Streets,  Philadelphia,  Pennsylvania. 

MATER,  NELSON  B.,  Merchant,  Hotel  Marie  Antoinette,  Broadway  and  67th  Street,  New 
York  aty.  New  York. 
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,,rr>«^.f   ''**»*'i^i>MI  MAUL,  Attoney-at-Law,  1338  Chettnut  Street,  Philadelphia,  IPta^ 

->»  a^  Pkvfenor  of  Chemittry,  School  of  Medicine,  University  of  Pennsylvaai^ 
>«lawOi^{Mua.  PeuMylvania. 

^•^,  VXPauX  Manufacturing  Chemist,  zsa  West  Walnut  Lane,  Germantown,  Phaa- 
*^t«^LAA.  Pennsylvania. 

•  <wMwM*  NOBMAH,  Manufacturer,  Wayne  Junction,  Philadelphia.  Pennsylvania. 

^.^wiSU,  JAMBS  O.,  Civil  Engineer,  aa2  Unity  Building,  Bloomington,  Illinois. 

t^0A^M>X,  MICHABL,  Bailey  Building,  Philadelphia,  Pennsylvania. 

'<«*<»A/JUfJiAl.lM>  T.  C.  (Retired),  Emeritus  Professor  of  Physics,  Ohio  State  University,  sad 
.or  maiL  Ravenna,  Ohio. 

%VikMiUCK.  JAMBS  HARTLEY,  Rozborough.  Philadelphia.  Pennsylvania. 

^«^>4UUCK»  J.  v.,  Rozborough,  Philadelphia,  Pennsylvania. 

^UUUUMAH,  THADDBUS,  Department  Engineer.  Board  of  Water  Supply,  City  of  NewToi^ 
Municipal  Building.  New  York  City.  New  York. 

"^OiRRITT.  JAMBS  SMITH,  Mechanical  Engineer,  Abington,  Pennsylvania. 

Ui&RSHON.  RALPH  D.,  Major,  Engineer  Officers  Reserve  Corps. U.S.A.;  80  Maiden  Lane. 
New  York  City,  New  York. 

HERZ,  CHARLES  H.,  Consulting  Engineer.  33  Victoria  Street.  London,  S.  W..  England. 

HERZ.  BUGBNE,  Manufacturer.  The  HeUer  and  Mers  Company.  Hamburg  Place,  Newark. 

New  Jersey. 
BtBTZ,  HBRMAN  A.,  Manufacturer  and  Importer  of  Chemicals  and  Dyestuffs.  zaa  Hudson 

Street.  New  York  City.  New  York. 

MEDDLBTON,  ALBERT  C,  149  East  Main  Street.  Moorestown.  New  Jersey. 

MZLBSk  J.  WALTER,  Electrical  Engineer,  Irwin,  Pennsylvania. 

MILLBR,  ADOLPH  W.,  Wholesale  Drugs,  400  North  3rd  Street.  Philadelphia,  Pennsjlvsaia. 

MILLER,  ANGUS  K.,  Assistant  Electrical  Engineer,  Brookljm  Rapid  Transit  Company.  •$ 
Clinton  Street,  Brooklyn,  New  York. 

MILLBIC  CASPAR  W.,  Physician,  Wallingford.  Pennsylvania. 

MILLBR,  PRANK  P.,  Prank  P.  Miller  Pai>er  Company,  East  Downingtown.  Pennsylvania. 

MILLER,  FRED  J^  Major,  Ordnance  Reserve  Corps;  Box  a?.  Center  Bridge,  Pexmsylvanis. 

MILLER,  GUTON,  President,  Downingtown  Manufacturing  Company,  Downingtown.  Pesn- 

sylvania. 
MILLER,  MARSHALL,  Chemical  Engineer,  gzx  North  8th  Street.  Philadelphia.  Pennsylvania. 
MILLER,  SIMON,  Textile  Manufacturer,  pox  North  i6th  Street.  Philadelphia.  Pennsylvanis. 

Mp«LBR,  W.  LASH,  Professor  of  Physical  Chemistry.  University  of  Toronto,  and  for  nuil. 
50  St.  Alban  Street,  Toronto.  Canada. 

MITJ.TKBN,  JAMES,  734  zsth  Street.  N.  W.,  Washington,  D.  C. 

MILLS,  GBORGE  M.,  President,  Thomas  Mills  and  Brothers,  Incorporated.  X301  North 
8th  Street,  Philadelphia,  Pennsylvania. 

MILNE,  DAVID,  Manufacturer.  School  House  Lane.  Germantown.  Philadelphia.  Pennsylvsais. 

MILNE,  FRANCIS  F.,  JR.,  X714  Spruce  Street,  Philadelphia,  Pennsylvania. 

MILNER,  B.  B.,  Engineer  of  Motive  Power,  New  York  Central  Railroad  Company,  Room 
X939.  Grand  Cuitral  Terminal,  New  York  City,'  New  York. 

MINER,  HARLAN  S.,  Chief  Chemist,  Welsbach  Company,  Gloucester,  New  Jersey. 

MISSIMER,  GEORGE,  JR.,  Parmer.  West  Port  Royal  Avenue,  Roxborough,  Philadelphis. 

Pennsylvania. 
MITCHELL,  HBNRT  F.,  Glased  Ejd  Manufacturer,  36th  and  Reed  StreeU,  Philadelphis. 

Pennsylvania. 

MITTEN,  T.  E.,  Chairman  of  Executive  Committee.  Philadelphia  Rapid  Transit  Compsor. 
xax6  Bellevue-Stratford  Hotel,  Philadelphia,  Pennsylvania. 

MIXER,  CHARLES  A.,  Engineer,  Rumford  Palls  Power  Company,  Rumford  Palls.  Maine. 

MODJBSKL  RALPH,  Consulting  Civil  Engineer,  aao  South  Michigan  Avenue^  Chicago,  minoif. 

MOORB,  ALFRBD,  Attorney-at-Law.  618  North  American  Building.  Philadelphia.  Pennsyl- 
vania. 

MOORE,  HORACE  E.,  Superintendent.  6439  Jefferson  Street,  Germantown.  Philadelphis, 
Pennsylvania. 

MOORB,  WILLIAM  E.,  Vice  President  and  General  Manager.  West  Penn  Traction  Conn 
pany.  Room  70s,  Union  Bank  Building,  Pittsburgh,  Pennsylvania. 

MOORB,  WALTER  T.,  Foreign  Freight  Agent,  308  Bourse  Building,  Philadelphia.  Pennfyl- 

MORAN,  ROBERT  (Retired).  Rosario.  San  Juan  County,  Washington. 

MORGAN,  MARSHALL  S.,  Street  RaUways,  The  U.  G.  L  BuUding,  Broad  and  Arch  Streclib 

Philadelphia,  Pennsylvania. 
MORGAN,  RANDAL,  Vice  President,  The  United  Gas  Improvement  Company,  Brosd  ani 

Arch  Streets,  Philadelphia,  Pennsylvania. 
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MOMLEtf  BDWARD  WILLIAMS,    Bmarittii    Profenor   of    Chemutrr.    Wettern    Resenr* 
Umrertity,  and  for  mail.  West  Hartford.  Connecticnt. 

ICOSSIS,  A.  SAUIIDBRS,  Mechanical  Engineer,  Haverford,  Pennsylvania. 

MORBlSt  BFimOHAM  B^  in  care  of  Oirard  Ttust  ComjMny.  Philadelphia.  Pennsylvania. 

MOWLDS,  THOMAS  D..  Attomey-at-Law,  xooz  Chestnut  Street,  Philadelphia,  Pennsyl- 


MOTBRf  J.  A.,  Director,  Massachusetts  Board  of  Education,  State  House,  Boston.  M 
chusetts. 

MULLBR*  EDWARD  ALBERT,  Vice  President  and  Seeretanr.  The  Klnff  Machine  Tool  Com- 
pany,  and  for  mail.  S39  Mitchell  Avenue.  Avondale.  Cincinnati,  Ohio. 

MUAROE,  CHARLES  W.,  Captain  and  Bngineer4n-Chief,  U.  S.  Coast  Guard  (Retired),  aos 
Elm  Avenue,  Swarthmore,  Pennsylvania. 

MURDOCK*  JOSEPH  B.,  Rear  Admiral,  U.S.N.  (Retired).  Danbury.  New  Hampshire. 

MURPHT.  PETER  H. 

MURRAT*  B.  L.9  Chemist.  Merck  and  Company,  Rahway.  New  Jersey. 

MURRAY*  J.  Ft  Assistant  to  Chief  Engineer.  Pennsylvania  Railroad  Company,  607  Broad 
Street  Station,  Philadelphia,  Pennsylvania. 

MURRAY,  THOMAS  E.,  Consulting  Electrical  Engineer,  xa4  Bast  15th  Street.  New  York 
aty.  New  York.  «•  -♦ 

MURRAY,  WILLIAM  S.,  Consulting  Engineer,  B-X017.  Waterbury,  Connecticut. 

MYERS,  W.  HEYWARD,  Vice  President,  Pennsylvania  Railroad  Company,  Broad  Street 
Station,  Philadelphia,  Pexmsylvania. 

NEEDLES,  A.  C,  General  Manager,  Norfolk  and  Western  Railway  Company,  Roanoke, 
Virgmia. 

HEILER.  SAMUEL  G.,  Consulting  Electrical  and  Mechanical  Engineer,  Manhattan  Building. 
Chicago,  Illinois. 

HELL,  PHHIP,  S.  S.  White  Dental  Manufacturing  Company,  and  for  mail.  36x9  North  Mar* 
shall  Street,  Philadelphia.  Pennsylvania. 

NBTHERY,  JOHN  E.  (Retired),  Masonic  Home,  3333  North  Broad  Street,  Philadelphia, 
Pennsylvania. 

NEWBOLDy  CLEMENT  B.,  Banker.  5IX  Chestnut  Street.  Philadelphia,  Pennsylvania. 

NEW  HALL,  GEORGE  M.,  Designer  and  Engineering  Ezi>ert,  Omimercial  Trust  Building, 
Philadelphia.  Pennsylvania. 

NICE,  EUGENE  E.,  Manufacturer,  272  South  and  Street,  Philadelphia,  Pennsylvania. 

NICHOLS,  ALLEN  E.,  Civil  Engineer,  533 x  Woodlawn  Avenue,  Chicago,  Illinois. 

NICHOLS,  CARROLL  B.,  Asssistant  Secretary,  Westmoreland  Coal  Company,  224  South 
3rd  Street.  Philadelphia,  Pennsylvania. 

NICHOLS,  WILLIAM  H.,  Chairman  of  Board  of  Directors,  General  Chemical  Company,  a$ 
Broad  Street,  New  York  City,  New  York. 

NORMAN,  BRADFORD,  Parmer,  Newport.  Rhode  Island. 

NORMAN,  REGINALD,  Parmer.  Melville  P.  O.,  Newport,  Rhode  Island. 

MORRIS,  CHARLES.  Aldine  Hotel,  Philadelphia,  Pennsylvania. 

NORRIS,  GEORGE  L..  Tool  Expert,  saa  West  and  Street,  Wilmington,  Delaware. 

H ORRIS,  ISAAC,  Physician,  Bryn  Mawr,  Pennsylvania. 

NORTH,  R.  H.,  North  Brothers  Manufacturing  Company,  Lehigh  Avenue  and  Amerieaa 
Street,  Philadelphia,  Pennsylvania. 

NORTHRUP,  EDWIN  FITCH,  Research  Physidst.  Palmer  Physical  Laboratory,  Princeton, 
New  Jersey. 

NORWOOD,  GUY  E.,  in  care  of  Republic  Rubber  Company,  Youngstown,  Ohio. 

OATLEY,  HENRY  B.,  Chief  Engineer,  Locomotive  Superheater  Company,  30  Church  Street, 
New  York  City.  New  YoricT^ 

OBERLY,  ALBERT  D.,  Civil  Engineer.  Scottdale,  Pennsylvania. 

O'DONNEL,  R.  L.,  (General  Superintendent,  Pennsylvania  Railroad  Company,  309  Broad 
Street  Station,  Philadelphia,  Pennsylvania. 

OL8EN,  THORSTEN  Y.,  Vice  President  and  Treasurer.  Tinius  Olsen  Testing  Machine  Com- 
pany, 500  North  xath  Street,  Philadelphia,  Pennsylvania. 

OLSEN,  TINIUS,  Mechanical  Engineer,  The  Gladstone,  xxth  and  Pine  StreeU,  Philadelphia, 
Pennsylvania. 

ORROK,  GEORGE  A«,Consulting  Engineer,  X7  Battery  Place.  New  York  City,  and  for  mail, 
R.  P.  D.  No.  a.  Willimantic,  Connecticut. 

ORUM,  MORRIS  L^  Manufacturer  of  Wood  Working  Machinery.  X3ao  North  X9th  Street, 
Philadelphia.  Pennsylvania. 

OSBORNE,  L.  A..  Vice  President.  Westinghouse  Electric  and  Manufacturing  Company,  x6$ 
Broadway,  New  York  City,  New  York. 

OTIS,  SPENCER,  Manufacturer,  Railway  Exchange  Building,  Chicago,  Illinois. 

OTT,  G.  F.,  President.  George  P.  Ott  Company,  ax3  Buttonwood  Street.  Philadelphia,  Pena- 
sylvania. 
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OUTBSBUDOB,  ALBZANDBR  B«  JR.,  MetaUtusitt,  1600  Hmmaton  Street.  Phfladelphte. 

Pennsylvania. 

OWXir,  BARTRAM  A8H1CBAD,  Ctra  BuRineer.  4x1  Pine  Street,  PhOadelpliia.  PenasjrHaBia. 

PALMBR.  T.  CHALKLBT,  Second  Vice  Preeident,  American  Dyewood  Company.  Cheeter. 

Penntylvania. 
PALM  BR.  WALTBR,  Engineer,  American  Dyewood  Company,  and  for  mail.  los  West  ajrd 

Street.  Chester,  Pennsylvania. 

PARDBB,  CALVIN.  Coal  Operator.  447  Dresel  Building,  Philadelphia,  Pennsylvania. 

PARISH.  LB  GRAND.  President,  American  Arch  Company.  30  Church  Street,  New  Yoclc  City. 
New  York. 

PARKBR|  JOHN  C«.  General  Manager,  Parker  Boiler  Company.  1006  Pennsylvania  Boildiag. 
Philadelphia.  Pennsylvania. 

PARR.  S.  W..  Professor  of  Applied  Chemistry.  No.  X07  Chemistry  Building,  Urbaaa,  IIliaoiB. 

PATTBRSON.  C.  STUART.  Banker,  Western  Savings  Fund  Society  of  Philadelphia,  1004 
Walnut  Street,  Philadelphia,  PennsyUania. 

PATTBRSON.  FRANCIS  D.»  Physician,  Chief  of  Division  of  Industrial  Hygiene  and  Engi- 
neering, Department  of  Labor  and  Industry,  Harrisburg.  and  for  mail,  3500  Gray's 
Perry  Road,  Philadelphia,  Pennsylvania. 

PATTBRSON.  J.  BDWARD.  Vice  President,  A.  H.  Thomas  Company,  230  South  7th  Street, 

Philadelphia,  Pennsylvania. 

PATTON,  WILLIAM  A.,  Assistant  to  President,  Pennsylvania  Railroad  Company.  Broad 
Street  Station,  Philadelphia,  Pennsylvania. 

PAUL.  HBNRT  N.,  JR.,  Attomey-at-Law,  z8is  Land  Title  Building,  Philadelphia.  Pennsyl- 
vania. 

PAUL,  LAWRBNCB  T.,  Consulting  Engineer,  aoa  Liberty  Building,  N.  E.  Comer  Broad  and 
Chestnut  Streets,  Philadelphia.  Pennsylvania. 


PEACOCK,  S..  Manufacturer,  Chemists*  Supplies,  S9ii  Washington  Avenue. 
Pennsylvania. 

PEARSON,  JOSHUA  A.,  Purchasing  Agent,  The  United  Gas  Improvement  Comx>aay,  Broad 
and  Arch  Streets,  Philadelphia,  Pennsylvania. 

PEASE,  F.  N.^  Chief  Chemist,  Pennsylvania  Railroad  Company,  P.  O.  Box  so3t  Altoona,  Penn- 

sylvama. 

PEASE,  FRANCIS  G..  Astronomer  and  Engineer.  Solar  Observatory,  Pasadena.  Califomis, 
and  for  mail,  1023  i6th  Street,  Washington.  D.  C. 

PECK,  G.  L.,  Vice  President,  Pennsylvania  Lines  West  of  Pittsburgh,  903  Pennsylvania  Sta- 
tion, Pittsburg,  Pennsylvania. 

PEMBBRTON,  HBNRT  RAWLB,  Student,  1008  Clinton  Street,  Philadelphia,  Pennsylvania. 

PENNIB,  JOHN  C,  Attomey-at-Law,  3S  Nassau  Street,  New  York  City,  New  York. 

PENNOCK,  GEORGE  L.,  Florist,  165  West  Esses  Avenue,  Lanadowne,  Pennsylvania. 

PENNOCK,  JOHN  SL.  Chemist  and  General  Manager,  The  Solvay  Process  Company,  and 
for  mail,  aooa  West  Genesee  Street,  Syracuse,  New  York. 

PENROSE,  CHARLES.  Electrical  Bn^eer.  in  care  of  Day  and  Zimmerman,  6x1  Chestnut 
Street,  Philadelphia.  Pennsylvania. 

PENROSE,  R.  A.  F.,  JR.,  Geologist,  460  Bullitt  Building,  Philadelphia.  Pennsylvania. 

PEPPER,  DAVID,  Engineer,  Commonwealth  Building.  Philadelphia,  Pennsylvania. 

PBROT,  T.  MORRIS,  JR.,  Malt  Manufacturer,  808  Lafayette  Building,  Philadelphia.  Penn- 
sylvania. 

PERROT,  EMILE  G.,  Architect  and  Engineer,  N.  W.  Corner  17th  and  Arch  Streets,  Philadel- 
phia, Pennsylvania. 

PERRY,  ROBERT  SWAIN.  President  Pranldin  M.  Kalbfleisch  Company,  31  Union  Sqnars, 
West.  New  York  City,  New  York. 

PICOLET,  LUCIEN  E.,  Consulting  Engineer,  P.  O.  Box  4,  Bala,  Pennsylvania. 

PIERCE.  G.  A..  Electrical  Engineer,  Wm.  Cramp  &  Sons  Ship  and  Engine  Building  Company, 
Philadelphia.  Pennsylvania. 

PITMAN,  JOHN,  Brigadier  General,  U.S.A.  (Retired),  167  Berkeley  Avenue. Orange,  Nev 

Jersey. 
PLACK,  W.  L.,  Architect  and  Stractural  Bngineer,  xao8  Chestnut  Street.  Philadelphia.  Pett>> 

sylvania.  

POPE,    RALPH  WAINWRIGHT,   Honorary   Secretarv,    American    Institute  of   Bleetricsl 

Engineers,  and  for  mail,  S70  Cherry  Street,  Blisabeth,  New  Jersey, 

PORTER,  J.  BENTON.  Electrical  Bngineer,  General  Electric  Company,  Witherspoon  Build* 
ing,  Philadelphia,  Pennsylvania. 

POSTLETHWAITE,  C.  E..  General  Sales  Manager,  Pressed  Steel  Car  Company.  a4  Broad 
Street.  New  York  City,  New  York. 

POTTS,  WILLIAM  M.,  Civil  Bngineer,  Wyebrooke.  Cheater  County,  Pennaylvania 

PRENDBRGAST,  A.  P.,  Mechanical  Superintendent,  Texaa  and  Pacific  Railway  Convaay, 
General  Office  Building,  Dallas,  Texas. 

PRICB,  MAX  CHARLES.  Architect.  Punta  Gorda.  Florida. 
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PRICBt  If  ORTON  MOORS.  Salet  Acent,  The  Babcock  and  Wilcox  Company,  zozo  North 
American  Building,  Philadelphia,  Penntylvania, 

PURCBLL,  JOHIT,  Aasiatant  to  Vice  President.  Atchiaon.  Topeka  and  SanU  P6  Railway 
Coinpany,  80  Bast  JaclEson  Boolerard,  Chicago,  lUinots. 

PYLB,  WALTER  L.,  Physician.  1931  Chestnut  Street,  Philadelphia.  Pennsylvania. 

QUATLB,  R.»  General  Superintendent  of  Motive  Power  and  Car  Departments,  Chicago  and 
Northwestern  Railway  Comx>any.  Station  B,  Chicago,  Illinois. 

QUIMBT.  HBNRT  H..  Consulting  Structural  Bngineer,  3920  Girard  Avenue,  Philadelphia. 
Pennsylvania. 

QUnCNt  C.  H.,  Chief  Blectrical  Bngineer,  Norfolk  and  Western  Railway  Company,  Roanoke, 
Virginia. 

RADFORD,  ROBBRT,  Manufacturer,  ZZ03  Morris  Building,  Philadelphia,  Pennsylvania. 

RAB.  JOHN,  Chief  Draughtsman.  The  Tabor  Manufacturing  Company,  and  for  mail,  4945 
Larchwood  Avenue.  Philadelphia,  Pennsylvania. 

RAMBOROBR,  WILLIAlf  K^  Secretary  and  Treasurer,  Western  Savings  Fund,  and  for 
mail,  13x5  Arch  Street.  Fhiladelphui,  Pennsylvania. 

RAMSBT,  OBORGB  W.,  Patent  Attorney,  Woolworth  Building,  New  York  City.  New  York. 

RANDOLPH.  ISHAH,  Consulting  Civil  Bngineer,  1827  Continental  and  Commercial  National 
Bank  Building,  Chicago,  Uunois. 

RAPP,  ISAIAH  ICARCH,  Professor  of  Physics,  sao  West  Bufaula  Street.  Norman,  Oklahoma. 

RAU,  ALBBRT  O..  Dean  and  Professor  of  Mathematics.  Moravian  College,  and  for  mail,  63 
Bast  Broad  Street,  Bethlehem,  Pennsylvania. 

RAUTBNSTRAUCH,  WALTBR,  Professor  of  Mechanical  Engineering,  Columbia  University, 
New  York  City.  New  York. 

RAYMOND,  WARD,  Mechanical  Bngineer,  908  Pazinosa  Avenue,  Baston.  Pennsylvania. 

RBA.  SAMUEL,  President,  Pennsylvania  Railroad  Company,  Broad  Street  Sution,  Philadel- 
phia, Pennsylvania. 

RBATH*  THEODORE  W.,  Attomey-at-Law.  xaox  Commercial  Trust  Building,  Philadelphia, 

Pennsylvania. 
REBBR,  SAMUEL,  Colonel.  Signal  OfBce.  Eastern  Department,  Maritime  Building,  8-xo  Bridge 

Street,  New  York  City,  New  York. 

RBBMANN,  GODFREY  R..  Vice  President.  Otis  Elevator  Company,  Otis  Building,  x6th  and 
Sansom  Streets.  Philadelphia.  Pennsylvania. 

REDFIBLD,  ROBERT  8.,  Wayne,  Delaware  County,  Pennsylvania. 

REESE,  CHARLES  L^  Chemical  Engineer,  dn  Pont  Building,  Wilmington,  Delaware. 
RBICHARDT,  HENRY  (Retired).  3581  Queen  Lane.  Philadelphia,  Pennsylvania. 

RENO,  JESSE  W.,  Bngineer,  684  St.  Nicholas  AvenuCr  New  York  City.  New  York. 

REOCH,  ALEXANDER  ERNEST,  Blectrical  Bngineer,  Marconi  Wireless  Telegraph  Company. 

Aldene,  New  Jersey. 
RESIN ES,  JAVIER,  Industrial  Chemist.  Hotel  Stenton.  Philadelphia,  Pennsylvania. 

RHOADS,  J.  J.,  Superintendent.  Pennsylvania  Railroad  Company,  and  for  mail,  407  West  and 
Street,  Oil  City.  Pennsylvania. 

RICE,  CHARLES  D.,  Manager  of  Factory.  Underwood  Typewriter  ComxMmy,  581  Capitol 
Avenue,  Hartford,  Connecticut. 

RICE,  B.  W.,  JRv  President,  General  Electric  Company.  Schenectady.  New  York. 

RICHARDS,  ANNABELLA  B.,  Demonstrator  of  Chemistry,  Merion,  Pennsylvania. 

RICHARDS,  EDGAR,  Retired  Chemist,  60  Ayrault  Street,  Newport,  Rhode  Island. 

RICHARDS,  JOHN.  SausaUto.  California. 

RICHARDS,  JOSEPH  W.,  Professor  of  Metallurgy,  Lehigh  University,  South  Bethlehem. 
Pennsylvania. 

RICHARDSON,  CHARLES  E.,  Lieutenant,  30th  Engineers.  U.S.R.,  in  care  of  The  Surface 

Combtistion  Company,  Long  Island  City.  New  York. 

RICHMOND,  WILLIAM  HENRY.  Retired  Coal  Operator,  Richmond  Villa.  17x8  Capouse 
Avenue,  Scranton,  Pennsylvania. 

RICKBTT8,  L.  D.,  Mining  Bngineer,  Warren,  Arisona. 

RIDGWAY,  ELLIS  B.,  Manufacturer,  367  West  Main  Street,  Coatesville,  Pennsylvania. 

RIDGWAY,  ROBERT,  in  care  of  Public  Service  Commission,  49  Lafayette  Street.  New  York 
City,  New  York. 

BIDOWAY,  WILLIAM  H.,  Civil  Bngineer  and  Manufacturer,  The  Craig  Ridgway  and  Son 
Company,  Coatesville,  Pennsylvania. 

RIBGBL,  S.  S.,  Mechanical  Bngineer,  The  Delaware,  Lackawanna  and  Western  Railroad 
Company,  Scranton,  Pennsylvania. 

Bfg|"-»,  FRED.  A.,  Testing  Machine  Manufacturer.  1434  North  9th  Street,  Philadelphia, 
Pennsylvania. 

RIGUNOf  ALFRED.  Librarian^  The  Franklin  Institute,  and  for  mail.  4835  Haverford  Avenue, 

Philadelphia,  Pennsylvania. 
RELET,  LEWIS  A.,  Civ0  and  Mining  Bngineer.  Railroad  President.  90a  Lafayette  Building. 

437  Chestnut  Street.  Philadelpnia.  Pennsylvania. 
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%AM9WALT»  ROLAHB.  Clervrniui.  3016  Cannmn  Street,  Camden.  New  Jeraer- 
IMflWIHOUSB,  BDWARD.  Chemical  Engineer,   2561    North  Front  Street,  Philadelphia. 
Penniylvania. 

mmU  LOUIS  B.*  Consalttng  CiTil  Bngtnaer.  1707  Marquette  Building,  Chicago.  IIliaoM. 
lUTTMAN,  WALTBR  P.,  Chemical  Engineer,  Pitisimmons  Building.  Pittsburgh,  PennayWania. 

IrtWt  RUSSBLL,  Stone  and  Webater  Engineering  Corporation,   147   Milk  Street,  Boitoo. 

MaatachuMtts. 
IKiBBBTS,  WILMBR.  Palmyra.  New  Jersey. 
ItOBINSOlf,  A.  A.«  goo  Tylee  Street.  Topeka.  Kansas. 

KOBINSOlf,  ANTHOHT  W.,  Life  Insurance.  409  Chestnut  Street.  Philadelphia.  PenasyW 
▼ania. 

BOBINSON,  DWIOHT  P.,  President.  Messrs.  Stone  and  Webster.  Boston.  Massachusetts,  and 
for  mail,  47  Lawrence  Road.  Chestnut  Hill.  Massachusetts. 

B0BIN80N,  P.  C.«  Chemist.  3144  Passjrunk  Avenue,  Philadelphia,  Pennsylvania. 

BODMAN,  HUGH,  Bngineer  and  Manufacturer,  Rodman  Chemical  Company.  Bast  Pitt»> 
burgh.  Pennsylvania. 

ROBSSLBR,  FRANTZf  Manufacturing  Chemist.  89  High  Street.  Perth  Amboy.  New  jexwty. 

BOOBR8,  ALLBN,  in  charge  of  Industrial  Chemistry.  Pratt  Institute.  Brooklyn.  New  York. 

BOOBRS*  AUGBNB  P.,  4007  Powelton  Avenue,  Philadelphia,  Pennsylvania. 

ROOBRS.  JAMBS  8.«  Attomey-at-Law,  70X  Commonwealth  Trust  Building,  Philadelphia, 
Pennsylvania. 

ROHRMAN,  JOSEPH  B.  (Retired).  Hammonton,  New  Jersey. 

ROLAND,  WALTBR  O.,  Brick  Manufacturer,  Oaks,  Montgomery  County,  Pennsylvania. 

ROLLBR,  VRANK  W.,  Electrical  and  Mechanical  Engineer,  233  Broadway.  New  York  City, 
New  York. 

RONDINBLLA,  L.  V.,  Professor  of  Drawing  and  Designing,  West  Philadelphia  High  School  for 
Boys.  48th  and  Walnut  Streets,  Philadelphia,  Pennsylvania. 

ROOKB,  JOHN  SHERWOOD,  Mechanical  Engineer,  3424  North  30th  Street,  Philadelphia, 
Pennsylvania. 

ROSBNBAUM,  MORRIS.  Foreign  Exchange,  605  South  3rd  Street,  Philadelphia,  Pennsyl- 
vania. 

ROSBBBAUM.  WM.  A^  Patent  Attorney,  41  Park  Row.  New  York  City,  New  York. 

R08BNOARTBN,  PRANK  H^  Chemist.  1905  Walnut  Street.  Philadelphia.  Pennsylvania. 

ROSBNOARTBN,  PRBDBRIC,  Manufacturing  Chemist,  P.  O.  Bos  1625.  Philadelphia,  Penn- 
sylvania. 

ROSBIIOARTBlf •  OBORGB  D.«  Manufacturing  Chemist.  P.  O.  Bos  1625.  Philadelphia.  Penn- 
sylvania. 

ROSBIfOARTBN*  R.  B.,  President,  Powers- Weightman-Roaengarten  Company.  Maaufactsrw 
ing  Chemists,  P.  O.  Bos  x6as.  Philadelphia.  Pennsylvania. 

ROSIlIf  JOSBPR|  Chemist,  Powers- Wrightman-Roaengarten  Company,  pth  and  Parriah 
SIreett,  Philadelphia,  Pennsylvania. 

R088,  T.  EDWARD,  Certified  Public  Accountant.  1209  Morris  Building.  Philadelphia,  Penn- 
sylvania. 

ROWLAND,  CHARLBS  BRADLBT.  Vice  President.  Continental  Iron  Works,  and  for  mad. 
W««t  and  Calyer  Streets,  Brooklyn.  New  York. 

ROOO,  W%  &,  rni\*vr^tv  Club.  4439  Grant  Boulevard.  Pittsburgh,  Pennsylvania. 

ROMBOVGH,  J.  B.,  Consulting  Mechanical  Bngineer.  49  Gillicon  Straet,  Asheville,  North 
CArv**u»A. 

RUMRlYk  W.  N««  Presideat  and  General  Manager.  Dlinoia  Thresher  Company.  Sycamore. 

l);uuM«K 

RUMPOlftD.  WILUAM  C,  Supninsendcut  of  Pactfvy.Wm.  H.  Horstmann  Company,  sth 
«iul  \  h»irr  StTvvta,  PhU«d«isxhia,  Pennsylvania. 

RVf  RIKMIT.  R  W  ,  V  h^^nux;.  m  catc  cf  P.  W.  Tucnell  and  Company,  Wheatsheaf  Lane  and 
v)auI  M««^«  |H\ua  i<>v^Nh4a.  IVai^y^Tazaa. 

RVMY,  JOHN  M>«  K'ivc^^^^er  «iC  T««;ss  The  United  Gas  Inqirovement  Company.  Broad  and 
AtvU  ^Mv«l»K  rh«.A%U,)vSk^  IVr.nsrSvania. 

||UlkAVU«  CHAHIR^  J^«  MAr,A«^r.  :^!«9  IV;>artaBcat,  The  Philadelphia  Electric  Companr. 
fUUri  «H»  AAMUKk  IP>^  0.^<M«:us«  C^Mesat.  aio  South  uth  Street.  Philadelphia.  PennsTl- 
fUtx^M^UlVH^  O-  !!>«  Vk«  r;««»i«flil.  Baa*dh  and  Loaab  Optical  Company.  Rochester. 


AAlM^^Mx  r^l^lMM^n^K  W„    vVO.  a3>i  \l<v-)^4£ka:  Eccioecr.  General  Delivery,  Saolt  Ste. 


)IAVV\M.  V'KUMx^   a«    K^^>vvC^M«M,is:   Ba««MC9r.    Mtt9  Coamoawealth  Trust  BoildiBf, 
AAHWOMH^  lA^WAIft^  Mv,  Oai^;   M.2>.4«c,  dm  C^nnemal  'Hwst  Building.  Philadalpkia. 
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SAHDBRSOlf,  R.  P.  C^  in  care  of  The  Baldwin  Locomotive  Works.  34  Victoria  Street, 
London,  S.  W.,  Bncland. 

SARGBNT,  CHARLBS  B.,  Chief  Bnsineer,  Lyons  Atlas  Company,  and  for  mail,  ao30  North 
Delaware  Street.  Indianapolis,  Indiazuu 

SAROBNT,  HBNRT  B.,  Hardware  Manufac|nrer,  Sargent  and  Company,  and  for  mail.  347 
Church  Street,  New  Haven,  Connecticut. 

SARTAHV,  PAUL  J.»  Physician,  aoo6  Walnut  Street,  Philadelphia,  Pennsylvania. 

SARTAHr.  WILLIAM,  Artist.  130  West  S7th  Street,  New  York  City.  New  York. 

SAUBR,  FRANK  H.,  Draftsman.  1307  Atlantic  Avenue.  Camden,  New  Jersey. 

SAUNDBRS,  WALTBR  If .»  Analytical  and  Consulting  Chemist.  30  Dewey  Street.  Ohieyville, 
Providence,  Rhode  Island. 

SCATTBRGOOD,  HBNRT  W.»  Manufacturer,  S30  Land  Title  Building.  Philadelphia.  Penn- 
sylvania. 

SCHABFBR,  GBORGB  P.,  16  South  6xst  Street.  Philadelphia.  Pennsylvania. 

SCHBHL*  OSCAR  L.»  Mechanical  Bngineer,  163 1  Girard  Avenue.  Philadelphia.  Pennsylvania. 

SCHLAFGB,  WILLIAM,  General  Mechanical  Superintendent,  Brie  Railroad  Company.  50 
Church  Street,  New  York  City.  New  York. 

SCHLICKB,   C.   P.,   Secretary   and   Treasurer,   440  Washington   Street.    New   York  City, 

New  York. 

SCHMIDT,  BDWARD  A.,  Brewing  and  Banking.  137  Bdward  Street,  Philadelphia.  Pennsyl- 
vania. 

SCHROPP,  A.  S.,  Nazareth  Hall  Military  Academy.  Nazareth,  Pennsylvania. 

SCHWBITZBR,  HUGO,  Chemist.  4x0  Riverside  Drive,  New  York  City,  New  York. 

SCOTT,  WILLIAM  M.»  Draftsman,  P.  O.  Box  76.  Radnor.  Pennsylvania. 

SBAL,  LBWIS,  Merchant,  3x7  Cooper  Street,  Camden.  New  Jersey. 

SBBL7,  LBSLIB  B.,  Teacher.  59x8  Pulaski  Avenue.  Germantown,  Philadelphia,  Pennsylvania. 
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SBLLBRS,  RICHARD,  Bellevue,  Delaware. 

SBLLBRS,  RICHARD  C,  Civil  Bngineer,  Swarthmore,  Pennsylvania. 
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SHARR  CLATTOlf  H.,  Technical  Director.  Blectrical  Testing  Laboratories,  80th  Street  and 
Bast  Bnd  Avenue.  New  York  City..  New  York. 
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SHMIDHBISBR,  W.  A.*,  Mechanical  Engineer,  The  Bell  Telephone  Company  of  Pennsylvania, 
and  for  mail,  60x7  Pine  Street,  Philadelphia,  Pennsylvania. 
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sylvania. 
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SNtLLBNBURO*  SAMUBL,  Merchant,  xath  and    Market  Streets.  PhOadelphia.  Pennsyl- 
vania, 

SNtLMNG*  WALTBR  O.*  Research  Chemist.  aoS  North  5th  Street.  AUentown.  Pennsylvania. 
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SH^HHVt  ^^  M^^  '^ -«  'h''^^^*^  Th*  ^rxrrr  OTToeoope  Conpuu. Spexry  Building,  Maahal- 
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STOTISBURT,  B.  T.,  Banker.  Chestnut  and  sth  Streets,  Philadelphia.  Pennsylvania. 
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8TRATTON,  HARRISON  D.,  Natural  Gasoline  Plants  and  Ice  Planta,  X007  Irwin  Avenue , 
Pittsburgh,  Pennsylvania. 

STRAUS,  PAUL,  Chemist,  77  Clinton  Avenue,  West  Hoboken.  New  Jersey. 

STRONG.  WILLIAM  WALKBR,  Consulting  Physicist,  500  South  York  Street,  Meehaniosbuig, 
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THOMAS,  GBORGB  C,  JR.,  Captain.  Aero  Service  Squadron  96.  Aviation  Section.  Signal 
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vania. 

THORNTON,  W.  F.,  257  Hathaway  Lane,  Wynoewood,  Pennsylvania. 

TIBMANN,  HUGH  P.,  Metallurgical  Engineer,  Carnegie  Steel  Company,  Pittsburgh.  Penn- 
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TIBRNBY,  LAWRENCE  B.,  Coal  Operator  and  Manager,  Powhatan.  McDowell  County,  West 
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TITZEL,  R.  JOHN,  Gas  Engineer,  3100  ist  Avenue.  Birmingham,  Alabama. 

TOCH,  MAXIMILIAN,  Paint,  Varnish  and  Chemical  Manufacturer,  330  Fifth  Avanne,  New 
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TRRXT.KR,  HARRT  C,  President,  Lehigh  Portland  Cement  Company.  Allentown,  Penniyl- 
▼ania. 
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vania. 

TRUMP.  M.,  Civil  Engineer,  Pennsylvania  Railroad  Company,  Broad  Street  Station,  Phila- 
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Company,  and  for  mail,  199  Franklin  Avenue,  Passaic,  New  Jersey. 
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THE  INSTITUTE'S  ACTIVITIES 


The  Frankun  Institute  was  organized  in  the  year  1824  to  meet  a 
demand  in  America  for  an  Institution  similar  to  that  founded  by  Count 
Rumford  in  London  in  1799.  The  founders  intended  it  not  only  as  an 
appropriate  memorial  to  the  name  of  Franklin,  but  as  means  of  continuing 
for  all  time  a  work  which  thrpughout  his  long  life  he  perhaps  regarded  as 
his  best,  namely,  the  discovery  of  physical  find  natural  laws  and  their  applica- 
tion to  increase  the  well-being  and  comfort  of  mankind. 

The  Hall  of  the  Institute  is  located  on  the  east  side  of  Seventh  Street, 
between  Market  and  Chestnut  Streets,  and  was  built  from  plans  furnished 
by  John  Haviland,  architect.  The  corner-stone  was  laid  with  appropriate 
Masonic  and  other  ceremonies,  on  the  eighth  day  of  June,  1825,  at  noon. 
The  funds  for  the  purchase  of  the  lot  and  the  erection  of  the  building  were 
provided  by  the  issue  of  a  building  loan,  which  was  freely  taken  by  members 
and  friends  of  the  enterprise,  and  has  long  since  been  repaid.  The  building 
was  completed,  and  the  Institute  took  possession  of  all  except  the  second 
floor  (which  was  occupied  by  the  United  States  Courts  until  1830)  in  1826. 
Upon  the  first  floor  are  located  the  lecture-room  (capable  of  accommodating 
about  300),  and  laboratories  and  offices.  The  second  floor  is  occupied  by  the 
library,  to  which  special  attention  is  paid  elsewhere.  The  third  floor  is  given 
up  entirely  to  the  use  of  the  School  of  Mechanic  Arts. 

THE  LIBRARY 

The  plan  of  the  founders  contemplated  "  the  formation  of  a  library  of 
books  relating  to  science  and  the  useful  arts,  and  the  opening  of  a  reading- 
room  ; "  and,  accordingly,  in  1827,  the  first  Committee  On  Library  was 
appointed. 

The  books  forming  the  nucleus  of  the  library  were  stored  in  the  residence 
of  a  member  of  the  committee  until  early  in  the  year  1829,  when  the  first 
reading  room  was  opened.  During  the  next  year  a  special  committee  of 
twenty  issued  an  appeal  for  books  and  contributions  of  money  in  aid  of  the 
library. 

The  founding  of  the  Journal,  in  1826,  by  opening  the  way  to  the  establish- 
ment of  exchange  relations  with  other  societies  and  with  the  leading  maga- 
zines and  periodicals  devoted  to  science  and  the  useful  arts,  proved  an 
invaluable  help  in  promoting  its  growth,  and  thus,  early,  gave  to  the  library 
the  distinctive  character  which  it  has  since  maintained.  From  the  nucleus 
formed  by  this  useful  agency  has  grown  a  reference  library  of  scientific 
literature,  in  some  branches  unique,  and,  in  extent  and  completeness,  second 
to  none  in  the  United  States,  embracing  the  publications  of  the  principal 
scientific  and  technical  societies  of  the  world,  and  the  leading  periodicals 
devoted  to  science  and  the  arts. 
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Several  of  the  foreign  governments  have  deposited  with  the  library 
complete  sets  of  their  patent  office  publications.  There  are  on  the  shelves 
for  reference  files  of  the  specifications  of  the  patent  office  of  Great  Britain 
since  the  year  161 7,  of  France  since  1791,  of  Switzerland  since  1888,  of  the 
United  States  since  1790.  Abstracts  of  the  patents  granted  by  Germany, 
Rtxssia,  Canada,  Australia,  Htmgary  and  Austria  can  also  be  consulted. 

The  library  is  annually  enriched,  also,  by  the  gift  of  numerous  technical 
publications  -of  a  miscellaneous  character  from  foreign  governments,  and 
from  States  and  municipal  authorities  and  corporations.  These  embrace 
publications  relating  to  public  works;  official  reports  relating  to  geology,  the 
mining  and  metallurgical  industries,  agriculture,  public  health,  municipal 
engineering;  reports  of  railway  and  other  transportation  companies,  manu- 
facturing corporations,  etc. 

For  many  years  it  has  been  the  policy  of  this  committee  to  increase  the 
value  of  the  collection  as  a  library  of  reference,  and  to  this  end  it  has 
devoted  systematic  effort  to  the  task  of  completing  the  files  of  its  important 
serial  publications.  In  this  work,  the  committee,  with  the  substantial  assist- 
ance of  several  liberal  contributions  of  money  from  generous  friends  of  the 
Institute,  has  been  notably  successful. 

At  the  present  time  the  collection  consists  of  73,323  volumes  and  15,051 
pamphlets. 

To  inventors  and  manufacturers  seeking  for  information  respecting  the 
state  of  the  arts  and  manufactures,  the  extensive  collection  of  patent  literature 
which  the  library  places  at  their  disposal  is  indispensable,  and  the  library  is 
constantly  resorted  to  by  attorneys  and  their  clients  for  the  purpose  of 
consulting  these  volumes;  while,  to  the  professional  man  and  the  student, 
the  scientific  and  technical  serials  in  which  the  library  is  so  rich  are  no  less 
indispensable  as  an  aid  in  pursuing  their  investigations. 

THE  COMMITTEE  ON  SCIENCE  AND  THE  ARTS 

A  branch  of  the  Institute's  work,  which,  perhaps,  more  obviously  than 
any  other,  illustrates  the  spirit  which  animated  the  founders,  and  which  their 
successors  have  worthily  perpetuated  and  striven  to  improve  and  extend,  is 
that  which  is  now  conducted  by  the  Committee  on  Science  and  the  Arts. 

One  of  the  things  that  was,  apparently,  uppermost  in  the  thoughts  of  the 
founders,  was  the  need — ^as  urgent  then  as  to-day — felt  by  inventors  and 
discoverers,  of  some  competent,  trustworthy  and  impartial  body,  to  whom 
they  could  safely  appeal  for  advice,  and  on  whose  judgment  they  could  con- 
fidently rely  for  an  opinion,  as  to  the  usefulness  of  their  inventions  and 
discoveries. 

One  of  the  first  acts  of  the  Board  of  Managers  was  to  appoint  a  Board 
of  Examiners,  whose  duty  it  was  to  examine  and  make  report  upon  all  new 
and  useful  machines,  inventions  and  discoveries  submitted  to  them.  Sub- 
sequently the  name  of  the  Board  of  Examiners  was  changed  to  the  "Com- 
mittee on  Inventions." 


YEAR  BOOK  OF 


*•> 


«*s. 


^.iiuzation  continued  in  existence  until  the  year  1834,  when,  bj 
V  .nstitute,  it  was  abolished,  and  in  its  place  there  was  established 
^♦uuiitiee  on  Science  and  the  Arts/'  with  enlarged  powers  and  a 
Cid  of  labor.  As  originally  constituted,  membership  in  this  com- 
>«i^  open  to  all  members  of  the  Institute  in  good  standing  who  chose 
...i  their  names,  and  who  by  thus  voluntarily  associating  themselves 
ic   committee,   pledged   themselves   to   perform   the   duties  assigned 

V.  nder  this  form  of  organization  the  committee  continued  for  more  than 

:v>   \ears,  and  its  usefulness  during  this  long  period  is  attested  by  its 

^.<.^>ids«  containing  the  results  of  the  examination  of  a  great  number  of 

:), cations,  and  of  its  investigations  of  many  subjects  of  importance  en- 

'  I  usced  to  it  by  the  Institute. 

In  the  year  1886,  the  Institute  adopted  an  amendment  to  its  by-laws,  by 
\%hich  this  committee  was  reorganized  on  an  elective  basis,  thus  abolishing 
the  plan  of  voluntary  association  which  had  heretofore  been  a  distinguishing 
feature.  By  this  amendment  the  Institute  established  a  Committee  on 
Science  and  the  Arts,  to  be  composed  of  forty-five  members  of  the  Institute, 
to  be  chosen  at  the  annual  election  (fifteen  each  year),  and  "who  shall 
pledge  themselves  by  their  acceptance  of  membership  to  perform  such  duties 
as  may  devolve  upon  them,  and  to  sustain  by  their  labors  the  scientific 
character  of  the  Institute.'' 

Some  years  later  the  membership  of  the  committee  was  increased  from 
forty- five  to  sixty  and  by  a  provision  recently  adopted  the  members  are 
elected  by  the  Board  of  Managers,  twenty  each  year. 

During  the  past  twenty-five  years  the  committee  has  investigated  over  900 
discoveries,  processes,  and  inventions. 

THE  JOURNAL 

The  publication  of  a  journal  for  the  diffusion  of  knowledge  on  all  sub- 
jects connected  with  science  and  the  useful  arts,  was  embraced  in  the  plan 
of  the  founders,  and  was  undertaken  shortly  after  the  organization  had  been 
effected.  This  publication  has  been  continued  without  interruption  to  the 
present  time,  and  has  proved  most  useful,  not  only  in  directly  promoting  the 
aims  and  objects  of  the  Institute,  but  also  in  extending  the  sphere  of  its 
influence  beyond  the  limits  of  its  local  habitation. 

The  first  step  to  secure  a  publication  was  taken  by  the  Institute  as  early 
as  1825,  when,  by  arrangement  with  C.  S.  Williams,  publisher,  a  magazine 
bearing  the  title  The  American  Afechanics*  Magasine,  and  which  had  hcen 
founded  by  him  in  New  York  at  the  beginning  of  that  year,  was  acquired  by 
Dr.  Thomas  P.  Jones,  who  had  recently  been  elected  professor  of  meichanics 
in  The  Franklin  Institute.  At  the  outset  the  responsibility  of  this  venttf-e 
ttl)pcttrs  to  have  been  assumed  by  Dr.  Jones,  after  he  had  received  assurances 
of  active  ct>-oj>cration  and  support  from  the  members  of  the  Institute,  who 
wrre  warmly  interested  in  its  success. 
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The  prospectus  of  the  new  publication,  which  was  issued  August  i, 
1825,  announced  the  fact  that  "  shortly  will  be  published 

THE 
FRANKLIN  JOURNAL 

AND 

MECHANICS'  MAGAZINE, 

Under  the  Patronage 

of  the 

Franklin  Institute,  of  the  State  of  Pennsylvania,  for  the  promotion  of  the 
Mechanic  Arts.  Edited  by  Dr.  Thomas  P.  Jones.  Professor  of 

Mechanics  in  the  Institute." 

The  object  of  The  Franklin  Journal,  as  defined  in  the  prospectus,  was, 
"  to  diffuse  information  on  every  subject  connected  with  useful  arts." 

In  the  prospectus  of  The  Franklin  Journal  attention  is  called  to  the  fact 
that  it  was  intended  to  give  a  list  of  patented  inventions,  with  remarks  upon 
their  utility  and  originality.  This  proposition  was  literally  maintained  and 
continued  as  a  prominent  feature  of  the  Journal  to  the  close  of  1859,  save 
that  the  "  Remarks/'  which  were  in  many  cases  of  the  greatest  value  to 
those  interested  in  the  progress  of  the  arts  and  manufactures,  were  discon- 
tinued on  the  death  of  Dr.  Jones.  His  accession  to  the  position  of  Super- 
intendent of  the  Patent  Office  naturally  caused  him  to  devote  special  atten- 
tion to  the  preservation  of  the  record  of  patents  in  the  pages  of  the  Journal. 
This  circumstance  has  since  proved  of  considerable  value  to  all  who  have 
need  to  refer  to  the  early  patents  of  the  United  States,  as  will  appear  from 
the  following  explanation : 

In  the  official  Patent  Office  publications,  issued  by  the  Government  prior 
to  the  year  1843,  the  publication  of  the  claims  was  omitted;  while,  for  a 
considerable  period,  the  Journal  published  an  abstract  of  the  specifications 
and  the  claims  in  full.  The  Journal,  consequently,  is  the  only  source  at 
present  available  for  reference  to  the  specifications  and  claims  of  patents 
issued  by  the  United  States,  from  1828  to  1842,  inclusive.  The  Journal  can 
also  be  used,  in  place  of  the  official  publications,  as  a  source  of  reference  to 
the  patents  granted  during  the  period  1826-1859  in  which  the  patent  lists 
were  published  therein. 

The  complete  file  of  the  Journal  embraces  The  Franklin  Journal,  1826- 
1827,  and  the  Journal  of  The  Franklin  Institute,  1828  to  the  present  time; 
188  volumes  in  all,  with  a  General  Index,  1826  to  1885,  and  three  decennial 
volumes  covering  the  years  1886  to  191 5,  inclusive. 

In  its  present  form,  the  Journal  is  an  octavo  of  over  100  pages.  It  is 
published  monthly,  the  twelve  impressions  being  divided  into  two  volumes 
yearly — January  to  June  and  July  to  December,  each  separately  paged,  and 
supplied  with  title-page  and  index. 

THE  SCHOOL  OF  MECHANIC  ARTS 

The  first  Board  of  Managers  of  the  Institute  provided  for  the  establish- 
ment of  a  standing  Committee  on  Instruction,  charged  with  the  duty  o£ 
directing  its  educational  work. 
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This  committee  speedily  perfected  plans  for  systematic  instruction  by 
means  of  lectures  and  demonstrations.  Professorships  in  chemistry,  in  natural 
philosophy  and  mechanics,  and  in  architecture  were  established  and  filled  by 
the  election  of  capable  instructors. 

Provision  was  next  made  for  the  instruction  of  mechanics  and  appren- 
tices and  those  engaged  in  the  useful  trades,  and  early  in  1824  a  school  of 
mechanical  and  architectural  drawing  was  established.  This  experiment  seems 
to  have  been  crowned  with  complete  success ;  and  the  managers  proceeded  to 
establish  another  school,  in  which  should  be  taught  "  all  the  useful  branches 
of  English  literature  and  the  ancient  and  modern  languages."  This  project 
was  realized  in  1826.  In  1827  over  three  hundred  scholars  were  upon  its 
roll.  It  was  the  model  upon  which  the  Central  High  School,  shortly  after- 
mrards  established  by  the  city  as  part  of  the  public  school  system,  was  pat- 
terned. With  the  organization  of  the  public  high  school,  that  of  the  Institute 
ifiras  abandoned  as  unnecessary.  The  drawing  school,  however,  was  con- 
tinued, and  has  maintained  an  uninterrupted  existence  to  the  present.  Its 
leading  feature— that  of  training  pupils  for  actual  work  in  shop  and  office- 
has  always  been  rigorously  preserved,  and  at  the  present  time,  as  a  school 
for  mechanical  draughtsmen,  it  is  conceded,  by  those  best  qualified  to  judge, 
-to  be  one  of  the  most  thorough  and  practical  of  any  in  the  country. 

About  seventeen  years  ago  classes  in  mathematics  were  established ;  these 
later  became  a  part  of  the  school  of  machine  design.  Instruction  in  naval 
architecture  was  first  given  in  October,  1899. 

All  departments  of  instruction  were  united  in  the  year  1910  and  are  now 
Icnown  as  the  School  of  Mechanic  Arts. 

LECTURES 

These  have  always  occupied  a  prominent  place  in  the  scheme  of  the 
Institute's  work,  from  the  beginning  to  the  present 

The  first  course  was  given  in  the  old  Academy  Building,  on  Fourth 
Street,  near  Arch,  owned  by  the  University  of  Pennsylvania,  the  use  of 
which  for  this  purpose  was  granted  by  the  trustees;  and  the  work  of  the 
professors  was  ably  supplemented  by  a  corps  of  volunteer  lecturers  from  the 
membership  of  the  Institute.  A  little  later,  the  Institute  rented  the  lower 
floor  of  the  old  Carpenters'  Hall  for  this  purpose,  and  finally,  on  the 
completion  and  occupancy  of  the  hall,  the  lectures  were  held  in  its  own 
lecture  room. 

For  many  years  the  lectures  were  of  the  nature  of  regular  courses  on 
architecture,  mechanics,  physics,  and  chemistry,  varied  of  course  from  year 
to  year,  but  following  generally  the  plan  of  graded  or  consecutive  instruction. 
as  in  schools  and  colleges.  This  system,  however,  though  for  a  long  period 
admirably  useful  in  meeting  the  needs  of  the  public,  was  found  in  time  to  be 
gradually  outgrowing  its  usefulness.  Lecture  courses  on  scientific  themes, 
which  for  years  had  been  practically  pre-empted  by  The  Franklin  Institute, 
in  time  were  made  attractive  features  in  the  schools  and  colleges,  and  the 
popular  science  lecturer  became  a  conspicuous  figure  on  the  public  lecture 
platform.    And  so  it  came  about,  naturally,  that  the  Committee  on  Instruction 
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found  it  advantageous  gradually  to  modify  its  plans  to  adapt  them  to  the 
changes  of  the  times.  For  a  number  of  years,  accordingly,  the  character  of 
the  Institute  lectures  has  departed  widely  from  the  old-time  pattern.  The 
object  at  present  most  conspicuously  kept  in  view  in  the  selection  of  the 
lectures  is  to  give  the  members  of  the  Institute  the  advantage  of  having, 
presented  to  them  the  latest  advances  in  the  useful  arts  and  the  sciences- 
bearinfi^  thereon;  and,  to  this  end,  the  committee's  efforts  each  year  are 
directed  to  the  purpose  of  securing  the  services  of  men  of  eminence  in  their 
respective  fields  of  labor,  who  are  invited  to  select  their  own  themes.  Since 
its  foundation  The  Franklin  Institute  has  given  free  to  the  public  thousands- 
of  lectures  by  distinguished  scientists  and  technologists  on  scientific  and 
technological  subjects  in  addition  to  numerous  popular  and  illustrated  ad- 
dresses on  subjects  of  immediate  interest  to  the  public  and  germane  to  the- 
topics  of  the  day. 

MEETINGS 

General  meetings  of  the  Institute's  entire  membership  are  held  onice* 
each  month,  except  during  the  summer.  At  these  meetings  great  inven<^ 
tions  and  discoveries,  important  engineering  projects,  and  notable  achieve' 
ments  in  all  fields  of  scientific  progress  are  presented,  exhibited  or  discussed 
Many  of  the  epoch-making  inventions  have  been  shown  in  their  experi- 
mental stages  at  these  meetings — as  the  phonograph,  the  electric  light>-  the 
typewriter,  liquid  air  apparatus,  machine  telegraphy,  etc 

EXHIBITIONS 

As  a  means  of  promoting  the  mechanic  arts,  the  holding  of  exhibitioitf 
was  highly  favored  by  the  founders,  and  in  this  field  of  activity  the  Institute^ 
for  many  years,  was  conspicuously  prominent 

The  first  exhibition  of  American  manufactures  was  held  in  October^ 
1824,  in  Carpenters'  HalL 

This,  it  should  be  remembered  to  the  credit  of  the  Institute,  was  the 
first  of  the  kind  to  be  undertaken  in  this  country. 

The  exhibitions  of  the  Institute  were  held  yearly  or  biennially,  down  to 
the  year  1858.  Many  of  the  earlier  events  took  place  in  the  old  Masonic 
Hall,  on  Chestnut  Street,  above  Seventh,  and  in  a  temporary  annex  thereto; 
and  the  more  recent  ones  in  the  one-time  famous  Museum  Building,  at 
Ninth  and  Sansom  Streets,  the  destruction  of  which  by  fire,  in  the  year  1850, 
made  It  necessary  for  the  managers,  for  several  years,  to  adapt  themselves 
to  less  desirable  quarters,  and  finally  to  discontinue  the  exhibitions  for  a 
time  for  want  of  a  centrally  located  building  suitable  for  the  purpose. 

In  the  year  1874  occurred  the  fiftieth  anniversary  of  The  Franklin  In- 
stitute, and  a  fortimate  circumstance  enabled  the  managers  to  signalize  the 
event  by  holding  an  exhibition,  which  proved  from  every  point  of  view  an 
eminently  successful  one.  The  circumstance  spoken  of  was  the  fact  that  the 
Pennsylvania  Railroad  Company  placed  at  the  service  of  the  Institute,  for 
exhibition  purposes,  the  old  building  at  Thirteenth  and  Market  Streets,  for* 
niany  years  occupied  as  a  freight  station.  Over  268,000  visitors  attended  this^ 
exhibition. 
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\y.-^t.x,Ltxi,  however,  as  was  the  exhibition  of  1874,  it  was  eclipsed  io 
-v?.  ^iil  in  value  from  the  educational  and  technical  staadpoint,  bj 
>  :i)i^  which  will  ever  be  memorable  in  the  annals  of  The  Fraoldio 
.c.  This  was  the  Electrical  Exhibition,  held  in  the  autumn  of  liat 
^,  juJer  the  direction  of  the  Institute,  and  which  by  Act  of  Congreu. 
,.>u<cd  February  z6,  1883,  was  made  international  in  character.  It  was  ihe 
>..  exhibition  in  America  devoted  exclusively  to  the  electrical  arts, 

:n  188s  the  Novelties  Exhibition  was  held  in  the  building  erected  for 
e  eleiHrical  exhibition. 

No  further  exhibitions  have  been  held  since  that  time,  though  the  In- 
iiute  co-operated  with  the  Commercial  Museum  of  Philadelphia  in  the  nuo- 
i^cment  of  the  National  Export  Exposition  of  1899. 


SOME  INSTANCES  OF  THE  INSTITUTE'S  WORK 

(CHRONOLOGICALLY  STATED) 


1824.  It  held  the  first  Exhibition  of  American  Manufactures  in  Car- 
penters' Hall  on  October  18,  19,  ao.  Silver  medals  were  awarded  for  steel, 
domestic  carpetings,  straw  and  grass  bonnets,  etc 

Classes  were  established  in  Chemistry,  Mechanics,  Natural  History, 
Architecture,  Mathematics,  and  Drawing. 

The  first  course  of  lectures  commenced  April  c8  and  was  held  in  the 
Academy  Building,  Fourth  Street  near  Arch. 

1826.  In  January  the  first  number  of  The  'Franklin  Journal  was  issued 
under  the  editorial  management  of  Dr.  Thomas  P.  Jones,  who  two  years 
later  became  Superintendent  of  the  United  States  Patent  Office. 

It  extended  its  educational  efforts  by  establishing  on  April  6th  a  High 
School,  in  which  Mathematics,  Drawing,  Geography,  History,  Latin,  Greek, 
French,  Spanish  and  German  were  taught  Three  hundred  and  four  pupils 
were  in  attendance  in  October. 

Thirty-four  thousand  visitors  attended  the  Institute's  Third  Industrial 
Exhibition  during  its  four  days'  progress. 

1827.  Select  Committee  on  Dry  Docks  made  a  lengthy  illustrated  report, 
giving  costs,  methods  of  operation,  etc 

1829.  Committee  appointed  to  investigate  the  efficiency  of  moving  water 
as  a  motive  power  (water  wheel  experiments). 

1830.  Committee  appointed  to  inquire  into  causes  of  the  explosion  of 
steam  boilers. 

1831.  Joint  Committee  of  The  Franklin  Institute  and  American  Philo- 
sophical Society  first  began  systematic  meteorological  observations  in  aid  of 
agricultural  and  other  interests. 

1832.  Commission  appointed  to  examine  into  the  resources,  including 
agricultural,  of  Pennsylvania,  an  action  which  led  to  a  Geological  Survey 
of  the  State. 

Notable  paper  in  Joxjrnal  of  The  Franklin  Institute  by  Professor 
Walter  R.  Johnson  on  "  The  Strength  of  Steam  Boilers." 

The  Secretary  of  the  Treasury  of  the  United  States  requested  a  further 
extension  of  the  Institute's  inquiry  into  the  causes  of  the  explosion  of  steam 
boilers  to  include  the  prevention  of  steam  boiler  explosions. 

Committee  appointed  to  investigate  the  strength  of  materials.  This 
committee  devised  apparatus  of  various  forms  for  the  testing  of  metals, 
steam  boilers,  building  materials,  etc 

The  Institute  was  requested  by  the  State  Legislature  to  examine  an<^ 
report  upon  the  then  existing  system  of  weights  and  measures. 
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1834.  The  Secretary  of  the  Commonwealth  of  Pennsylvania  presented 
the  thanks  of  the  State  for  the  report  on  weights  and  measures  received 
from  the  Institute. 

1837.  The  general  interest  created  by  the  Institute's  work  gave  rise  to 
a  movement  for  the  establishment  of  a  school  of  arts.  The  project  failed  at 
that  time,  but  resulted  later  in  the  founding  of  the  Department  of  Science  of 
the  University  of  Pennsylvania. 

1838.  The  report  of  the  Committee  on  Uniformity  of  Weights  and 
Measures  was  printed.  (The  present  laws  of  the  State  are  based  on  this 
report.) 

1839.  November  Journal  contained  full  translation  of  Dagaerre's 
original  communication  to  the  French  Academy  describing  his  discoveries 
in  photography  (the  Daguerreotype). 

1840.  Professor  A.  D.  Bache's  report  on  education  in  Europe  appeared 
in  the  Journal.  (This  report  was  made  for  use  in  connection  with  the 
organization  of  Girard  College.) 

1843.  The  Pennsylvania.  Legislature  appropriated  $4000  to  be  devoted 
to  the  purchase  of  instruments  for  the  equipment  of  stations  throughout  the 
State  for  the  systematic  observation  and  collection  of  meteorological  facts; 
the  expenditure  being  left  in  the  hands  of  the  Institute. 

This  is  the  earliest  instance  on  record  of  the  appropriation,  in  any 
country,  of  public  funds  for  the  collection  of  facts  relating  to  the  weather. 

1850.  The  School  of  Design  for  Women  was  founded  by  the  Institute. 
Mrs.  Sarah  Peters,  first  Directress. 

1863.  Monthly  reports  of  Meteorological  Phenomena  at  Philadelphia 
were  published  in  the  Journal.     (These  were  continued  to  1869.) 

1864.  The  shape  and  proportion  of  screw  threads  used  in  machine 
construction  were  investigated  by  a  special  committee.  The  report  of  this 
committee  was  presented  in  1865  and  recommended  for  adoption  by  machine 
builders  throughout  the  United  States  a  uniform  and  simplified  system  of 
screw  threads. 

A  few  years  later  this  was  officially  adopted  by  the  Government,  and 
under  the  designation  of  the  "U.  S."  or  "Franklin  Institute  Standard"  is 
now  in  universal  use. 

1869.  Resolutions  passed  by  the  meeting  in  August  and  addressed  to 
Councils  suggested  an  exhibition  to  commemorate  the  hundredth  anniver- 
sary of  the  United  States  and  resulted  in  the  holding  of  the  Centennial 
Exhibition  of  1876. 

Solar  Eclipse  Expedition  to  Iowa  in  August,  Dr.  Henry  Morton,  Director. 
The  services  of  the  observers  were  gratuitous,  the  instruments  were  borrowed 
and  the  transportation  for  the  party  and  equipment  was  furnished  hy 
the  railroads. 

1872.  Committee  on  the  mode  of  determining  the  horsepower  of  steam 
boilers  published  its  report. 

1873.  The  Institute  approved  Professor  Lesley's  recommendation  of  a 
more  thorough  Geological  Survey  of  Pennsylvania,  and  asked  the  Legislature 
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to  give  prompt  and  full  effect  to  the  same.     (The  beginning  of  the  Second 
Geological  Survey.) 

Committee  on  Conflagrations  and  Deaths  from  Petroleum  Used  in 
Lamps.  A  full  report.  Resolutions  were  sent  to  the  Governor  and  Legis- 
lature, requesting  the  appointment  of  a  commission  to  investigate  the  sub- 
ject, determine  tests,  and  to  make  laws  relating  to  the  burning  of  oils 
in  lamps. 

1874.  Fiftieth  anniversary.  Held  great  industrial  exhibition  at  Thirteenth 
and  Market  Streets — the  site  of  the  Wanamaker  store. 

1875.  City  Councils  appropriated  money  for  the  expenses  of  an  expert 
commission  to  be  nominated  by  The  Franklin  Institute  and  to  act  in  con- 
junction with  the  Chief  Engineer  of  the  Water  Department.  To  this  com- 
mission was  referred  the  subject  of  the  present  and  future  water  supply  of 
Philadelphia. 

1876.  The  Pennsylvania  Museum  and  School  of  Industrial  Art  housed 
and  fostered  by  the  Institute. 

1882.  Report  of  the  Special  Committee  on  the  pollution  of  the  Schuylkill 
River  presented  its  report  suggesting  the  construction  of  an  intercepting 
sewer  along  the  Eastern  banks  of  the  Schuylkill  from  Manayunk,  with  an 
outlet  below  the  densely  populated  portions  of  the  city. 

1883.  Special  Committee  on  the  prevention  of  fires  in  theatres  presented 
an  exhaustive  report  which  contained  thirty-eight  recommendations  intended 
to  make  places  of  amusement  more  safe. 

1884.  Without  Federal  or  State  aid  the  Institute  held  the  first  great 
International  Electrical  Exhibition. 

The  first  International  Conference  of  Electricians  was  held  during  the 
progress  of  the  exhibition. 

During  and  immediately  after  the  exhibition  the  most  complete  and 
extended  series  of  tests  attempted  to  that  time  were  made  to  determine 
the  characteristics  of  all  the  more  important  types  of  electrical  apparatus  and 
appliances  then  commercially  used. 

The  organization  of  The  American  Institute  of  Electrical  Engineers 
this  year  resulted  from  the  holding  of  the  Electrical  Exhibition  and  the 
International  Conference  of  Electricians  held  under  the  auspices  of  the 
Institute. 

1885.  Novelties  exhibition  held  in  the  buildings  erected  for  use  of  the 
electrical  exhibition. 

1887.  The  Institute  organized  the  Pennsylvania  State  Weather  Service. 
Voluntary  observers  made  regular  reports  on  the  weather  conditions  of  the 
State.  An  appropriation  was  made  by  the  State  to  cover  cost  of  clerical 
services  and  printing.  The  service  was  in  operation  until  1891,  when  the 
State  discontinued  the  appropriation. 

1890.  Joseph  M.  Wilson's  voluminous  report  on  schools,  with  particular 
reference  to  trade  schools,  appeared  in  the  Journal  of  The  Franklin 
Institute  during  the  year.  (This  report  served  as  a  basis  for  the  organiza- 
tion of  the  Drexel  Institute.) 

1894.     Germantown  Junction  branch  of  the  drawing  school  established- 


26  YEAR  BOOK  OF  THE  FRANKLIN  INSTITUTE 

'  1897.  A  communication  from  the  Board  of  Health  of  the  City  of  Phila- 
delphia requested  the  Institute  to  appoint  a  committee  to  confer  with  the 
Board  of  Health  with  a  view  of  taking  action  to  abate  or  modify  the  smoke 
nuisance.    A  full  report  appeared  in  the  Journal. 

1899.  National  Export  Exposition  held  in  conjunction  with  the  Com- 
mercial Museum  of  Philadelphia. 

1 901.  Resolutions  passed  to  promote  commerce  by  the  improvement  of 
waterways  and  approving  the  creation  of  the  Department  of  Commerce. 

1902.  The  metric  system  fully  discussed  at  the  monthly  meetings.  Reso- 
lutions passed  petitioning  the  national  government  to  enact  such  laws  as 
will  ensure  its  proper  use. 

1906.  Resolutions  passed  urging  the  improvement  of  national  waterways, 
particularly  the  Chesapeake  and  Delaware  Canal. 

1914.  Conducted  meeting  in  Philadelphia  celebrating  thirtieth  amiiver- 
sary  of  the  International  Electrical  Exhibition. 

191 5.  First  awards  of  The  Franklfn  Medal. 

191 7.    Established  and  maintained  ai  recruiting  and  examination  station 
for  applicants  for  admission  to  the  aviation  service  of  the  United  States  Army. 
Established  School  of  Navigation  for  the  United  States  Shipping  Board. 
Conducted  Free  Radio  School  for  men  of  the  selective  draft 


CHARTER  AND  BY-LAWS 


THE  FRANKLIN  INSTITUTE 

OF  THE  STATE  OF  PEHHSTLVANIA  FOR  THE  PROMOTION  OF  THE 

MECHANIC  ARTS 

An  Act  to  amend  and  alter  the  Act  incorporating  The  Franklin  Institute 
of  the  State  of  Pennsylvania  for  the  promotion  of  the  Mechanic  Arts. 

Whereas,  The  Act  approved  March  thirtieth,  one  thousand  eight  hundred 
and  twenty-four,  incorporating  The  Franklin  Institute  of  the  State  of  Penn- 
sylvania, for  the  promotion  of  the  Mechanic  Arts,  has  been  found  insufficient 
and  inconvenient  for  accomplishing  the  objects  of  said  corporation,  and  the 
said  corporation  has  applied  for  alteration  and  amendment  thereof. 

Section  i.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  Commonwealth  of  Pennsylvania,  in  General  Assembly  met,  and  it  is 
hereby  enacted  by  the  authority  of  the  same,  that  the  present  members  of 
said  corporation,  and  all  such  persons  as  may  hereafter  become  members 
thereof,  shall  be,  and  are  hereby  created,  a  body  politic  &nd  corporate  by 
the  name  of  "  The  Franklin  Institute  of  the  State  of  Pennsylvania  for 
THE  Promotion  of  the  Mechanic  Arts,"  and  shall  have  perpetual  succession, 
be  able  to  sue  and  be  sued,  to  plead  and  be  impleaded,  to  have  and  use  a 
common  seal,  and  the  same  to  break,  alter  and  renew  at  pleasure,  and  shall 
be  able  to  take,  hold,  purchase  and  enjoy  such  real  and  other  estates  of  any 
nature  or  kind  whatsoever  as  they  may  obtain  by  purchase,  devise,  bequest 
or  gift,  and  the  same  at  their  pleasure  to  sell,  lease,  mortgage,  pledge,  en- 
cumber, or  dispose  of  as  they  may  deem  proper  or  convenient  for  promoting 
the  objects  of  the  said  corporation;  and  the  said  corporation  shall  have  the 
like  power  over  any  real  estate  or  other  estates  now  owned  or  held  by  them ; 
provided,  that  the  clear  yearly  value  of  the  real  estate  at  any  time  held  by 
them  shall  not  exceed  ten  thousand  dollars. 

Sec.  2.  That  it  shall  be  lawful  for  the  said  corporation  to  raise  funds 
for  the  payment  of  its  present  indebtedness,  and  for  all  other  purposes  of 
the  said  corporation,  to  create  and  sell  such  number  of  shares  of  stock,  at 
ten  dollars  each,  as  may  be  deemed  proper  to  represent  the  estates  of  the 
said  corporation,  and  the  certificates  of  such  stock  shall  be  in  such  form,  be 
transferable  in  such  manner,  subject  to  such  payments,  and  entitle  the  holder 
thereof  to  such  privileges,  as  the  said  corporation  may,  by  its  By-Laws  in 
reference  to  such  stock,  grant  and  direct. 

Sec.  3.  The  object  of  the  said  corporation  shall  be  the  promotion  and 
encouragement  of  manufactures  and  the  mechanical  and  useful  arts,  by  the 
establishment  of  lectures  on  the  sciences  connected  with  them,  by  the 
formation  of  cabinets  of  models,  minerals,  machines,  materials  and  products, 
by  exhibitions  and  premiums,  by  a  library  and  by  all  such  measures  as  they 
may  judge  expedient. 
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Sec.  4.  The  members  of  the  said  corporation  shall  consist  of  manu- 
facturers, mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts* 
and  of  such  stockholders  in  said  corporation  as  may,  by  the  By-Laws,  be 
entitled  to  the  privileges  of  members;  and  every  member  shall  pay  such 
sum  for  an  annual  or  life  subscription  as  the  By-Laws  of  said  corporation 
may  require;  and  honorary  and  corresponding  members  may  be  elected  at 
such  times,  and  in  such  a  way,  and  with  such  privileges  as  said  corporatioD 
may  deem  expedient. 

Sec.  5.  The  said  corporation  shall  be  managed  in  such  way,  and  by 
such  number  of  officers,  managers  and  other  persons  as  the  By-Laws  may 
prescribe,  and  the  powers  and  functions  of  such  officers,  managers  or  other 
persons,  the  rights  and  duties  of  members,  the  manner  of  their  election,  and 
the  causes  which  may  justify  their  expulsion  or  suspension,  and  all  other 
concerns  of  the  said  corporation,  shall  be  fixed  and  regulated  by  its  By-Laws, 
which  By-Laws  shall  be  adopted  by  said  corporation  at  the  first  monthly 
meeting  after  the  acceptance  of  this  amended  Charter,  and  said  By-Laws 
shall  be  altered  and  amended  only  in  the  manner  provided  in  said  By-Laws 
as  then  adopted. 

Sec.  6.  So  much  of  the  Act  to  which  this  is  a  supplement  as  is  incon- 
sistent herewith  is  repealed. 

Office  of  the  Secretary  of  the  Commonwealth  of  Pennsylvania, 

April  25th,  1864. 
I  certify  that  the  foregoing  bill  passed  both  branches  of  the  Legislature, 
and  received  the  signature  of  the  Governor  on  this  day.    As  witness  my  hand 
the  day  and  the  year  above  written. 

(Signed.)  Eli  Slifer,  Secretary  of  the  Commonwealth. 
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Article  L — Trustees. 

Section  i.  All  Real  and  Personal  Estate  of  the  Institute  which  may 
hereafter  be  acquired  by  voluntary  subscription  or  devise,  bequest,  donation, 
or  in  any  way  other  than  through  its  own  earnings  or  by  investment  of  its 
own  funds,  saving  where  the  donors  shall  expressly  provide  to  the  con- 
trary, shall  be  taken  as  acquired  upon  the  condition  that  the  same  shall  be 
vested  in  a  Board  of  Trustees,  who  shall  be  appointed  in  the  manner  here- 
inafter indicated.  Unless  the  title  to  such  property  shall  be  directly  vested 
in  said  Board  of  Trustees  by  the  donors,  the  Institute,  by  deed  attested  by 
the  President  and  Secretary,  which  they  are  hereby  authorized  to  execute 
and  deliver,  shall  forthwith  convey  the  same  to  said  Trustees,  who  shall  hold 
it  in  trust  for  the  purposes  specifically  designated  by  the  donors ;  or,  if  there 
shall  be  no  specific  designation,  for  the  benefit  of  the  Institute  in  the  way 
and  manner  hereinafter  provided,  so  that  the  same  shall  not,  in  any  event, 
be  liable  for  the  debts  of  the  Institute. 
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Sec.  2.  Said  Board  of  Trustees  shall  be  composed  of  seven  (7)  members, 
originally  elected  by  the  Board  of  Managers  on  its  own  nomination. 

Vacancies,  as  they  occur,  shall  be  filled  by  election  by  the  Board  of 
Managers  from  nominations  made  by  the  remaining  Trustees  to  a  stated 
meeting  of  the  Board  of  Managers  at  least  one  month  prior  to  the  election; 
the  Board  of  Managers  to  have  the  right  to  reject  any  nominations  not 
satisfactory  to  them. 

The  remaining  members  of  the  Board  of  Trustees,  whenever  at  any  time 
it  shall  be  deemed  necessary  to  do  so,  shall  have  power  to  assign  and  convey 
the  property  held  by  them,  so  as  to  vest  the  title  thereto  in  themselves  and 
their  successors. 

Sec.  3.  Said  Trustees  shall  have  full  power  and  authority,  from  time  to 
time,  to  assign,  sell  and  dispose  of  any  property,  real  and  personal,  by  them 
held,  unless  there  shall  be  some  direction  by  the  donors  to  the  contrary,  and 
shall  have  power  to  convey  the  same  without  purchasers  being  obliged  to 
see  to  the  application  of  the  purchase  moneys,  when  authorized  so  to  do  by  a 
vote  of  two-thirds  (^)  of  the  members  present  at  any  regular  or  special 
meeting  of  the  Board  of  Managers;  provided,  that  they  shall  not  be  obliged 
to  sell  or  convey  unless  a  majority  of  their  own  Board  shall  also  approve. 

Sec.  4.  Said  Trustees  shall  not  be  confined  to  legal  investments,  but 
shall  have  full  power  to  invest  in  any  real  property,  improvements  and 
alterations,  and  in  any  securities,  other  than  shares  of  stock,  or  unusual 
personal  obligations,  which  to  them  may  seem  advisable. 

Sec.  5.  Said  Trustees  shall  have  power  to  appoint  agents  to  act  for 
them,  and  for  the  acts  of  such  agents  they  shall  not  be  personally  responsible 
where  they  have  exercised  ordinary  prudence  in  selecting  them. 

Sec.  6.  Said  Trustees  shall  have  power  to  carry  into  effect  any  special 
trusts  upon  which  any  property  may  be  held  by  them.  They  shall  pay  out  all 
necessary  and  proper  costs,  charges  and  expenses,  and  from  time  to  time 
shall  pay  over  the  net  income  to  the  Board  of  Managers,  to  be  applied  by 
them  to  the  uses  of  the  Institute  in  accordance  with  the  terms  of  the  trusts 
from  which  the  income  is  derived. 

The  principal  and  interest  of  all  trust  funds  shall  not  be  liable  for  debts 
of  the  Institute  but  shall  be  devoted  to  its  continuance  and  preservation. 

Sec.  7.  At  the  annual  meeting  of  the  Board  of  Managers  in  eacli  year, 
said  Board  of  Trustees  shall  present  report  of  their  proceedings  and  a 
detailed  statement  of  their  receipts  and  expenditures  for  the  year.  An 
approval  of  such  account  shall  be  final  and  conclusive,  and  shall  bar  any 
right  to  demand  any  other  or  further  accounting. 

Sec.  8.  The  Board  of  Trustees,  at  a  meeting  of  the  members  of  the 
Institute,  called  after  three  (3)  months*  special  notice,  at  which  the  holders 
of  nine-tenths  (Vw)  of  the  whole  outstanding  shares  of  stock  shall  vote 
affirmatively,  may  convey  all  property,  real  and  personal,  in  them  vested,  to 
the  Institute,  free  and  clear  of  all  trusts;  provided,  that  there  be  no  specific 
trusts  violated  by  such  conveyance,  and  that  all  the  members  of  said  Board, 
as  the  same  shall  then  be  constituted,  shall  approve  of  such  conveyance. 
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Article  II. — Stock, 

Section  i.  The  Real  and  Personal  Estates  of  the  Institute  as  held  upoo 
the  First  day  of  January,  One  Thousand  Eight  Hundred  and  Eighty-one, 
shall  be  valued  at  One  Hundred  Thousand  Dollars,  and  shall  be  represented 
by  Ten  Thousand  Shares  of  Stock  of  the  par  value  of  Ten  Dollars  each. 
Said  shares  shall  be  divided  into  two  classes,  viz.: — 

First  Class, — Shares  not  registered  for  use :  on  which  no  annual  payment 
shall  be  charged  or  collected,  and  the  holders  thereof  shall  not  have  the 
privileges  of  members  of  the  Institute,  but  may,  if  of  legal  age,  vote  at  any 
annual  election  for  officers,  managers  and  auditors,  upon  the  pajrmcnt  of 
One  Dollar  upon  each  share  of  stock  on  which  they  may  desire  to  vote; 
provided,  however,  such  shares  have  been  held  by  the  same  person  at  least 
three  months  before  such  election. 

Shares  of  the  First  Class  may  be  converted  into  shares  of  the  Second 
Class  at  the  pleasure  of  the  owners,  provided  the  transfer  be  approved  by 
the  Board  of  Managers;  but,  when  once  so  converted,  they  shall  always 
continue  in  the  Second  Class. 

Second  Class. — Shares  registered  for  use:  on  which  Twelve  Dollars 
per  annum  shall  be  due  and  payable  from  resident  members  in  advance  on 
the  first  day  of  October  in  each  year,  except  as  hereinafter  provided. 

Non-resident  holders  of  Second  Gass  stock  shall  pay  an  annual  fee  of 
Five  Dollars. 

Sec.  2.  The  holders  of  Second  Class  stock  shall  be  entitled  to  the  use 
of  the  library,  lectures  and  reading-room;  and,  if  of  legal  age,  to  all 
other  privileges  of  membership  in  the  Institute,  so  long  as  they  make  the 
annual  payment  in  advance ;  and  shall,  on  the  payment  of  One  Dollar  there- 
for, be  entitled  to  a  Certificate  of  Membership. 

Sec.  3.  If  the  annual  dues  for  successive  years  remain  unpaid  at 
the  expiration  of  two  and  a  half  years  on  any  share  of  stock  of  the 
Second  Class,  such  share  shall  then  become  forfeited  to  the  Institute;  but 
such  forfeiture  may  be  remitted  by  a  unanimous  vote  of  the  Board  of 
Managers. 

Sec.  4.  Stock  of  the  Second  Class  may  be  held  in  trust  for  persons  not 
of  legal  age,  and  shall  be  liable  to  the  payment  of  only  one-half  the  annual 
fees  due  upon  stock  of  Second  Class  held  by  persons  of  legal  age ;  provided, 
that  when  such  minors  arrive  at  legal  age,  new  certificates,  subject  to  the 
full  annual  contribution,  shall  issue  on  payment  of  the  customary  fee. 

Sec.  5.  Certificates  for  the  First  Gass  stock  may  be  issued  for  any 
number  of  shares  in  a  single  certificate ;  but  every  certificate  for  the  Second 
Gass  shall  be  for  one  share  only. 

Sec.  6.  No  share  of  stock  in  the  Second  Class  shall  be  transferred  until 
all  arrearages  and  fines  are  paid,  and  all  books  and  tickets  returned,  and  the 
transfer  approved  by  the  Board  of  Managers. 

Sec  7.  All  certificates  of  stock  shall  be  signed  by  the  President  and 
Secretary ;  shall  be  issued  by  the  Actuary,  and  shall  be  transferable  only  on 
the  books  of  the  Institute  by  the  owner,  or  his  legal  representative,  on  the 
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surrender  of  the  old  certificate,  and  of  a  fee  of  twenty-five  cents  for  each 
certificate. 

Sec  8.  All  subscriptions  to  stock  shall  be  approved  by  the  Board  of 
Managers  before  the  certificate  can  be  issued. 

Sec.  9.  The  shares  of  stock  obtained  by  the  Institute  by  legacies,  dona- 
tions, or  forfeiture  shall  at  once  be  cancelled. 

AsTiCLE  III. — Members. 

Section  i.  The  members  of  the  Institute  shall  consist  of  manufacturers, 
mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts,  and  they  may 
be  either  annual  contributors,  associate  members,  life  members,  permanent 
members,  holders  of  Second  Class  stock,  honorary  or  corresponding  members. 

Sec.  2.  The  privileges  of  membership,  other  than  associate  membership, 
in  the  Institute  shall  extend  only  to  persons  of  legal  age  who  are  not  in 
arrears  and  who  shall  have  signed  the  Charter  and  By-Laws. 

Sec.  3.  Annual  contributors  shall  pay  yearly  dues  of  Fifteen  Dollars; 
shall  be  entitled  to  all  of  the  privileges  of  the  Institute,  and  shall  be  eligible 
to  any  office  or  to  membership  upon  any  committee. 

Sec.  4.  Non-resident  annual  contributors  shall  pay  an  entrance  fee  of 
Five  Dollars  and  annual  dues  of  Five  Dollars. 

Sec  5.  Associate  members  shall  be  over  seventeen  and  under  twenty- 
five  years  of  age.  They  shall  have  the  right  to  attend  all  meetings  of  the 
Institute,  use  the  library,  receive  the  Journal  and  serve  upon  committees, 
but  they  shall  not  have  the  right  to  vote  or  to  hold  office.  They  shall  pay 
annual  dues  of  Five  Dollars.  The  term  of  an  associate  member  shall  be 
limited  by  the  age  of  twenty-five  years,  after  which  he  shall  become  an  annual 
contributor  with  the  dues  and  privileges  of  that  class  and  he  shall  be  duly 
notified  of  the  transfer. 

Sec.  6.  Annual  contributors,  whether  resident,  non-resident  or  associate 
members,  shall  be  elected  by  the  Board  of  Managers. 

Sec  7.  Honorary  and  Corresponding  Members  shall  be  nominated  by 
the  Board  of  Managers,  and  shall  require  for  their  election  four-fifths  of 
the  votes  of  the  members  present,  at  any  meeting  of  the  Institute  at  which 
their  nomination  may  be  acted  upon.    They  shall  pay  no  dues. 

Sec  8.  Life  members,  whose  membership  shall  not  be  transferable,  may 
be  elected  by  the  Board  of  Managers  upon  the  payment  of  Two  Hundred 
Dollars  in  any  one  year. 

Non-resident  Life  members  may  be  elected  in  the  same  way  upon  pay- 
ment of  Seventy-five  Dollars  in  any  one  year. 

Sec.  9.  A  permanent  membership,  which  may  be  transferred  by  will  or 
otherwise,  subject  to  the  approval  of  the  Board  of  Managers,  may  be  granted 
by  the  Board  of  Managers  to  any  one  who  shall  contribute  to  the  Institute 
for  that  purpose  the  sum  of  One  Thousand  Dollars  in  any  one  year. 

Sec.  10.  Non-resident  members  shall  be  those  who  reside  permanently 
at  a  distance  not  less  than  twenty-five  miles  from  Philadelphia.  Transfers 
of  membership  from  the  resident  to  non-resident  class  may  be  granted  by 
the  Board  of  Managers  at  its  discretion  in  cases  of  temporary  absence  of 
a  member  from  the  city  for  a  period  of  not  less  than  one  year. 
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Sec.  II.  Members  shall  be  entitled  to  a  Certificate  of  Membership  oo 
payment  of  One  Dollar. 

Sec.  12.  Resignations  of  membership  shall  be  made  to  the  Board  of 
Managers  in  writing,  but  shall  not  be  accepted  until  all  dues,  fines,  and 
arrears  of  dues  and  current  dues  at  the  annual  rate  up  to  the  date  of 
resignation,  shall  have  been  paid,  and  books  and  tickets  returned. 

Article  IV. — Payments  of  Dues, 

Section  i.  The  annual  payment  of  fees  for  membership  shall  be  due 
and  payable  on-the  first  of  October  in  each  year,  in  advance ;  but  all  members 
elected  after  the  31st  of  March  in  each  year  shall  pay,  in  advance,  for  the 
current  year,  one-half  of  the  annual  dues. 

Sec.  2.  Any  member  whose  dues  are  more  than  three  months  in  arrears 
shall  be  notified  by  the  Actuary.  Should  such  dues  not  be  paid  when  they 
become  six  months  in  arrears,  the  privileges  of  membership  shall  by  that 
fact  be  suspended.  When  nine  months  in  arrears  such  member  shall  be 
again  notified,  and  if  such  dues  become  one  year  in  arrears,  the  said  member 
shall  by  that,  fact  forfeit  all  connection  with  the  Institute.  The  Board  of 
Managers,  however,  may,  for  cause  by  it  deemed  sufficient,  extend  the  time 
for  payment  and  for  the  application  of  these  penalties. 

The  Board  of  Managers  may,  for  sufficient  cause,  temporarily  excuse 
from  payment  of  annual  dues  any  member  who  from  ill  health,  advanced  age 
or  other  good  reason  assigned,  is  unable  to  pay  such  dues ;  and  the  Board  may 
remit  the  whole  or  part  of  the  dues  in  arrears  or  accept  in  lieu  thereof 
service  or  material  contributed  to  the  Institute. 

Sec.  3.  Every  person  admitted  to  membership  in  the  Institute  shall  be 
considered  as  liable  for  the  payment  of  dues  until  he  shall  have  resigned, 
been  dropped  or  have  been  relieved  therefrom  by  the  Board  of  Managers. 

Sec.  4.  The  annual  dues  from  contributing  members  may  be  applied  to 
the  current  expenses  of  the  Institute,  but  all  moneys  received  from  life  and 
permanent  membership  shall  be  vested  in  the  Board  of  Trustees,  the  income 
therefrom  only  to  be  applied  to  the  maintenance  fund. 

Article  V. — OfUcers. 

The  officers  shall  be  a  President,  three  Vice-Presidents,  a  Secretary,  a 
Treasurer,  and  twenty-five  Managers.  A  majority  of  the  Managers  shall  be 
persons  directly  interested  in  industrial  pursuits. 

Article  VI. — Election  of  OfUcers, 

Section  i.  An  election  for  officers  shall  be  held  on  the  third  Wednesday 
in  January  in  each  year.  At  this  election  the  President  and  the  Treasurer 
shall  be  elected  to  serve  one  year,  and  one  Vice-President,  and  eight  Mana- 
gers, shall  be  elected  to  serve  for  three  years;  provided,  that  the  oflficers 
now  elected  or  who  may  hereafter  be  elected,  shall  continue  to  serve  until 
their  successors  be  elected. 
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One  Manager,  to  be  known  as  the  Alumni  Manager,  ■  shall  be  elected  in 
January  of  every  third  year,  beginning  in  the  year  1910,  by  the  Alumni  Asso- 
ciation of  the  Institute,  to  serve  for  three  years.  A  vacan(;y  in  this  position 
shall  be  filled  by  election  in  the  same  manner  for  the  unexpired  term. 

The  Secretary  shall  be  elected  by  the  Board  of  Managers  at  their  first 
stated  meeting  after  the  annual  election  each  year. 

Sec  2.  All  elections  for  ofiicers  of  the  Institute  shall  be  by  letter  ballot, 
and  no  vote  may  be  cast  by  proxy,  nor  received  from  a  member  in  arrears. 

Sec  3.  Nominations  for  the  annual  election  for  ofiicers  shall  be  presented 
in  writing  at  the  stated  meeting  in  the  month  of  December.  Each  nomination 
paper  must  be  signed  by  at  least  two  members  in  good  standing,  who  shall 
certify  that  the  candidate  will  s^rve  if  elected.  After  the  nominations  are 
closed,  the  President  shall  appoint  three  members,  who  are  neither  ofiicers 
nor  nominees,  to  act  as  tellers  of  the  election.  The  list  of  nominees  shall 
promptly  be  posted  at  the  Institute  and  incorporated  (with  directions  for 
voting)  in  a  ballot  to  be  sent  to  each  member  by  the  Secretary  at  least  one 
week  before  the  date  of  the  election.  Each  ballot  shall  be  accompanied  by  a 
return  envelope  addressed  "To  the  Tellers  of  Election,"  and  provided  with 
a  space  for  the  signature  of  the  member  voting. 

Sec  4.  On  the  date  of  the  annual  election,  and  at  an  hour  previously 
designated  by  their  chairman,  the  tellers  shall  meet  at  the  Institute  and 
shall  count  all  legal  votes  that  have  been  received  by  mail  or  placed  in  the 
ballot  box  before  8  o'clock  p.m.;  and  when  the  count  is  completed  they 
shall  report  to  the  annual  meeting  of  the  Institute  the  total  number  of 
ballots  cast,  together  with  the  number  of  votes  received  by  each  candidate. 
Thereupon  the  presiding  officer  shall  announce  the  names  of  the  candidates 
who  received  the  plurality  of  votes  for  each  ofiice,  and  shall  declare  them 
elected  ofiicers  of  the  Institute  for  the  ensuing  terms. 

Article  VIL— President 

It  shall  be  the  duty  of  the  President,  or,  in  his  absence,  of  one  of  the 
Vice-Presidents,  in  order  of  seniority  of  election,  or,  in  their  absence,  of 
a  President  to  be  chosen  pro  tempore,  to  preside  at  all  meetings  of  the 
Institute  and  of  the  Board  of  Managers. 

Article  VIII. — Secretary. 

Section  i.  The  Secretary  of  the  Institute  shall  be  a  person  of  scientific 
attaimoents.  He  shall  receive  such  salary  as  may  be  fixed  by  the  Board  of 
Managers. 

Sec.  2.  He  shall  have  general  charge  and  supervision,  subject  to  the 
Board  of  Managers,  of  all  the  work  of  the  Institute,  and  of  its  library, 
museum,  laboratories,  and  property  in  general. 

Sec  3.  He  shall  keep  the  minutes  of  all  meetings  of  the  Institute ;  and 
shall  perform  all  the  duties  usually  pertaining  to  the  ofiice  of  secretary. 

Sec  4.  He  shall  be  ex  of/tcio  a  member  of  the  Board  of  Managers  and 
of  all  standing  committees  of  the  Institute. 
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Sec  5.  As  ex  ofUcio  Secretary  of  the  Committee  on  Science  and  the 
Art!  he  shall  attend  all  meetings  of  that  Committee  and  keep  the  minutes 
thereof.  He  shall  also  attend  meetings  of  sub-committees  at  which  his 
attendance  has  been  requested,  and  when  desired  shall  aid  sub-committees 
in  making  searches  and  in  the  examination  of  authorities,  documents,  ap- 
paratus, etc 

Two  weeks  before  each  stated  meeting  of  the  Committee  he  shall  report 
to  its  Chairman  the  status  of  all  investigations  pending  before  the  sub- 
committees. 

He  shall  also  perform  any  other  duty  that  may  tend  to  advance  the 
work  of  the  Committee. 

With  the  approval  of  the  Board  of  Managers  he  may  appoint  an  assist- 
ant to  perform  some,  or  all  of  his  duties  as  Secretary  of  this  Committee. 

Article  IX — Treasurer, 

It  shall  be  the  duty  of  the  Treasurer  to  receive  from  the  Board  of 
Trustees  all  funds,  which  they  may  pay  over  to  the  Board  of  Managers  in 
accordance  with  Section  6  of  Article  I.  He  shall  also  receive  all  moneys 
collected  for  the  Institute  by  the  Actuary.  He  shall  deposit  all  moneys 
received,  in  the  name  of  the  corporation,  in  such  institution  .as  the  Board 
of  Managers  may  direct.  He  shall  make  no  payments  without  written 
vouchers  from  the  Board  of  Managers.  He  shall  keep  accurate  accounts  of 
the  income  and  disbursements  of  the  Institute,  exhibit  an  accurate  statement 
of  his  receipts  and  payments  at  each  stated  meeting  of  the  Board  of 
Managers,  and  of  the  condition  of  the  finances  of  the  Institute  whenever 
called  on  by  them,  and  shall  make  an  annual  statement  thereof  at  the 
annual  meeting  of  the  Institute.  He  shall  give  bonds  to  an  amount  fixed  by 
the  Board  of  Managers  for  the  faithful  performance  of  his  trust.  In  case 
of  a  vacancy  in  the  office  of  treasurer,  it  shall  be  the  duty  of  the  Board 
of  Managers  to  appoint  a  person  to  perform  the  duties  of  the  position 
pro  tempore. 

Article  X. — Board  of  Managers. 

Section  i.  The  Board  of  Managers  shall  consist  of  25  members  elected 
as  provided  in  Article  VI ;  all  officers  of  the  Institute,  ex  officio,  except  the 
Trustees;  and  the  Chairman  of  the  Committee  on  Science  and  the  Arts' 
€x  officio. 

The  Board  of  Managers  shall  have  entire  charge  and  control  of  the 
current  receipts  and  expenditures  of  the  Institute,  and  of  all  its  business 
affairs  not  specially  reserved  to  the  Board  of  Trustees,  and  shall  have 
authority  to  do  all  acts  not  inconsistent  with  the  rights  and  duties  of  the 
Trustees  which  may  in  their  judgment  advance  the  interests  of  the  Institute. 

They  shall  have  authority,  by  exchange,  sale  or  otherwise,  to  add  to  or 
subtract  from  the  collections  of  books,  furniture  and  apparatus,  in  such 
manner,  however,  that  the  aggregate  value  of  the  same  to  iht*  Institute,  at 
any  time,  may  not  be  impaired. 

They  shall  have  authority  to  elect  members  of  the  Institute,  except  Hon- 
orary and  Corresponding  Members,  who  shall  be  elected  by  the  Institute. 
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Sec.  2.  They  shall  keep  regular  minutes  of  their  proceedings,  which 
shall  be  open  at  all  times  to  inspection  by  members  of  the  Institute. 

Sec  3.  They  shall  present,  at  the  annual  meeting  of  the  Institute,  a 
report  of  their  proceedings  and  of  the  condition  of  the  affairs  of  the 
Institute. 

Sec  4.  They  shall  hold  stated  meetings  once  in  each  month.  They 
shall  elect  their  own  officers,  except  the  chairman,  who  shall  be  the  Presi- 
dent of  the  Institute,  or  in  his  absence,  as  provided  for  in  Article  VII,  and 
shall  be  at  liberty  to  make  by-laws  for  their  own  regulation  not  inconsistent 
with  the  Charter,  or  with  the  By-Laws  of  the  Institute.  Seven  of  their 
members  shall  constitute  a  quorum. 

Sec  5.  All  vacancies  in  the  Board  of  Managers  shall  be  filled  by  an 
election  at  the  next  stated  meeting  of  the  Institute. 

Article  XI. — Audits, 

The  accounts  of  the  Treasurer  and  Board  of  Trustees  shall  be  audited 
at  least  once  a  year  by  certified  public  accountants,  who  shall  report  to  the 
Board  of  Managers. 

Article  XII. — Committees  of  the  Institute, 

Section  i.  There  shall  be  the  following  Standing  Committees,  each  to 
consist  of  ten  members,  to  be  appointed  by  the  President,  at  the  first  meeting 
after  the  annual  election,  who  may  be  aided  in  his  choice  by  nominations 
made  at  the  annual  meeting.  All  members  notified  of  their  appointment  to 
any  committee,  if  they  do  not  decline  before  the  next  stated  meeting,  shall 
be  considered  members  thereof: — 

1.  On  the  Library. 

2.  On  the  Museum. 

3.  On  Meetings. 

Sec.  2.  There  shall  be  a  Committee  on  Science  and  the  Arts,  consisting 
of  sixty  members  of  the  Institute,  who  shall  pledge  themselves  by  their 
acceptance  of  membership  to  perform  such  duties  as  may  devolve  upon  them 
and  to  sustain  by  their  labors  the  scientific  character  of  the  Institute. 

They  shall  be  elected  by  the  Board  of  Managers  at  its  stated  meeting  on 
the  fourth  Wednesday  of  January,  twenty  members  being  elected  each  year 
to  serve  for  three  years. 

The  Secretary  shall  report  to  the  Board  of  Managers  at  said  meeting 
the  number  of  vacancies  on  the  Committee  from  any  cause,  and  the  names 
of  those  whose  terms  expire  that  year,  together  with  the  record  of  their 
attendance  at  meetings  of  the  Committee,  and  a  brief  summary  of  their 
participation  in  the  work  of  the  Committee  and  its  sub-committees.  Vacancies 
occurring  during  any  year  may  be  filled  by  the  Committee  itself  by  election  of 
members  to  serve  until  the  following  January. 

Within  one  month  after  the  Annual  Election,  the  Committee  shall  hold 
a  meeting  at  which  it  shall  elect  a  Chairman  for  the  current  year. 

It  shall  be  the  duty  of  the  Committee  to  investigate  and  report  upon  any 
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subject  referred  to  it  by  a  vote  of  the  Institute,  or  any  Section  thereof,  and 
at  its  discretion  to  investigate  other  subjects  on  application. 

Applications  for  the  examination  of  any  subject  shall  be  made  to  the 
Committee,  either  by  recommendation  of  the  Institute,  or  any  Section  thereof, 
or  by  requests  from  inventors  or  others,  under  the  regulations  of  the 
Committee. 

It  shall  also  be  the  duty  of  the  Committee  to  make  or  recommend  the 
award  of  medals  and  other  forms  of  recognition  established  by,  or  in  charge 
of,  the  Institute. 

Sub-committees  to  examine  any  subject  shall  be  appointed  by  the  Chair- 
man of  the  General  Committee  from  its  membership,  but  they  may  include  a 
minority  of  persons  who  are  not  members  of  the  General  Committee  or  of 
the  Institute,  but  whose  expert  services  are  desired  in  the  examination. 

Reports  of  sub-committees  shall  be  made  to  the  General  Committee  in 
writing. 

Final  action  on  a  report  conferring  or  recommending  an  award  shall 
not  be  taken  by  the  General  Committee  except  at  the  second  of  two  suc- 
cessive stated  meetings  iat  which  it  has  been  read  and  been  open  for  dis- 
cussion and  amendment. 

A  quorum  for  final  action  upon  a  report  conferring  or  recommending 
an  award  shall  consist  of  not  less  than  fifteen  members,  and  when  such 
report  is  adopted  it  shall  be  accepted  as  the  decision  of  the  Institute. 

Reports  when  issued  after  final  adoption  shall  set  forth  that  they  are  the 
action  of  The  Franklin  Institute  by  its  Committee  on  Science  and  the  Arts. 
They  shall  be  signed  by  the  President  and  the  Secretary  of  the  Institute  and 
by  the  Chairman  of  the  Committee;  and  the  seal  of  the  Institute  shall  be 
affixed  thereto.  The  Committee  may  provide  that  such  reports  shall  also  be 
signed  by  the  members  of  the  respective  sub-committees  who  made  the  in- 
vestigations and  prepared  the  reports. 

The  Chairman  of  the  Committee  shall  submit  to  the  stated  meetings  of 
the  Board  of  Managers  in  October,  December,  February,  April,  and  June  of 
each  year,  a  report  of  the  number  of  investigations  pending  before  the 
Committee,  the  number  disposed  of  since  the  last  report,  with  the  action 
taken  or  award  made  in  each  case,  and  the  number  and  nature  of  new 
investigations  undertaken  since  the  last  report,  and  such  other  information 
as  to  the  work  of  the  Committee  as  the  Board  of  Managers  may  require. 

He  shall  also  report  to  the  stated  meetings  of  the  Institute  such  recent 
action  of  the  Committee  as  he  may  deem  of  interest. 

At  the  request  of  the  Committee  on  Publications,  and  to  make  an 
adopted  report  more  suitable  for  use  in  the  Journal  of  the  Institute,  the 
sub-committee  that  prepared  the  report  shall  have  authority  to  amplify  or 
abridge  it  without  in  any  way  changing  its  meaning  or  recommendation  for 
award;  but  the  fact  of  such  modification  must  be  stated  as  a  note  at  the 
beginning  of  its  publication  in  the  Journal. 

Sec.  3.  Each  committee  named  in  the  first  and  second  sections  shall 
choose  a  chairman  at  its  first  meeting  after  its  appointment. 

Record  of  their  proceedings  shall  be  kept  by  the  Secretary.  They  shall 
report  to  the  Institute,  and  when  required  to  the  Board  of  Managers. 
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They  shall  be  governed  by  such  rules,  not  inconsistent  with  these  By- 
Laws,  as  may  be  adopted  by  them  respectively. 

The  Committees  on  the  Library,  on  Meetings,  and  on  Science  and  the 
Arts,  shall  meet  at  least  once  in  each  month,  except  in  July  and  August. 

Sec.  4.  No  bills  for  expenses  incurred  by  committees  shall  be  paid 
miless  approved  by  the  Committees  which  incurred  them. 

Article  XIII. — Meetings, 

Section  i.  The  Institute  shall  hold  stated  meetings  on  the  third 
Wednesday  of  each  month,  except  in  June,  July,  August,  and  September. 
That  on  the  third  Wednesday  in  January  of  each  year  shall  be  the  annual 
meeting. 

Sec  2.  Special  meetings  shall  be  called  by  order  of  the  President,  upon 
request  of  the  Board  of  Managers,  or  the  written  application  of  twelve 
members  of  the  Institute.    Fifteen  members  shall  constitute  a  quorum. 

Article  XIV. — Order  of  Business. 

Section  i.  The  stated  meetings  of  the  Institute  shall  be  held  at  the 
hour  of  8  o'clock  p.m. 

Sec  2.    The  order  shall  be  as  follows: 

1.  Reading  of  the  Minutes. 

2.  Reports  from  the  Board  of  Managers. 

3.  Reports  from  the  Standing  Committees,  etc. 
(i)    On  the  Library. 

(2)  On  the  Museum. 

(3)  On  Meetings. 

(4)  On  Science  and  the  Arts. 

4.  Reports  from  Special  Committees. 

5.  The  paper  announced  for  the  evening. 

6.  The  Secretary's  report 

7.  Deferred  business. 

8.  Consideration  of  new  business. 

Sec  3.  At  the  annual  meeting,  the  tellers'  report  may  be  received  and 
read  by  the  Secretary  immediately  after  the  conclusion  of  any  number  of  the 
order  of  business. 

Sec.  4.  The  order  of  business  may  be  altered  for  any  meeting  by  a  vote 
of  two-thirds  of  the  members  present  thereat. 

Article  XV. — Rules. 

The  Institute,  at  its  meetings,  shall  be  governed  by  Roberts'  Rules  of 
Order. 

Article  XVI. — Organisation  and  Government  of  Sections. 

Section  i.  For  the  promotion  and  encouragement  of  manufactures  and 
the  mechanic  arts,  as  well  as  of  the  sciences  connected  with  them,  members 
of  the  Institute  may  form  sections  and  hold  meetings  in  such  rooms  as  may 
be  provided  for  them  by  the  Board  of  Managers.    These  sections  shall  be 
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constituted  as  hereinafter  provided,  and  shall  have  precedence  in  the  order 
of  their  formation. 

Sec  2.  Any  number  of  members,  not  less  than  twelve,  may  constitute 
a  section. 

Sec.  3.  Members  desiring  to  form  a  section  shall  make  written  ap- 
plication to  that  effect  to  the  Committee  on  Sectional  Arrangements;  which 
committee  shall  report  such  applications  to  the  Board  of  Managers. 

If  the  application  shall  be  approved  by  the  Board  of  Managers,  the 
section  shall  be  established  and  the  names  of  the  petitioners  shall  be  recorded 
on  the  minutes  as  the  founders  of  that  section,  and  shall  be  reported  by 
the  Board  of  Managers  to  the  Institute  at  its  next  meeting.  Whenever  the 
petitioners  shall  have  organized,  they  shall  report  such  organization,  with 
the  names  of  their  officers,  to  the  Committee  on  Sectional  Arrangements. 
But  if  they  shall  fail  to  organize  such  section  within  six  months  after  the 
date  of  said  approval,  or  if  an  established  section  shall  fail  to  make  a  report 
of  its  proceedings  to  the  committee  during  any  period  of  twelve  months,  it 
shall  be  the  duty  of  the  Committee  on  Sectional  Arrangements  to  inform 
the  Board  of  Managers,  which  ma/  thereupon  declare  that  such  section 
is  extinct 

Sec.  4.  All  members  of  the  Institute  shall  have  the  privilege  of  en- 
rolling themselves,  without  payment  of  additional  fees,  as  members  of  any 
of  the  sections  which  are  now,  or  which  may  hereafter  be,  established  in 
conformity  with  these  By-Laws,  and  such  enrollments  shall  be  reported 
from  month  to  month  to  the  secretaries  of  the  sections  designated ;  but  no 
person  shall  be  entitled  to  any  of  the  privileges  of  any  of  the  sections  who 
has  not  complied  with  the  condition  of  Article  III  of  these  By-Laws. 

Sec  5.  Each  section  shall  submit  to  the  Committee  on  Sectional 
Arrangements  prior  to  the  stated  meeting  of  the  Board  of  Managers  io 
December  of  each  year,  an  estimate  of  moneys  it  will  require  for  the  ensuing 
year,  and  such  estimate  the  Committee  on  Sectional  Arrangements  shall 
transmit,  with  its  recommendation,  to  the  Board  at  its  stated  meeting  in 
December. 

Sec.  6.  Each  section  shall  elect  its  own  officers  and  make  its  own  by- 
laws, not  inconsistent  with  the  Charter  and  By-Laws  of  the  Institute.  The 
Institute  shall  not  be  responsible  for  bills  contracted  by  any  section  in  con- 
formity with  the  conditions  prescribed  in  Section  4  of  Article  XII  of  the 
By-Laws  relating  to  committees,  nor  in  any  event  for  a  sum  greater  in  any 
one  year  than  the  amount  appropriated  by  the  Board  of  Managers  for  the 
service  of  the  section  for  that  year. 

Sec.  7.  All  requisitions  for  supplies  shall  be  made  by  order  upon  the 
Actuary  of  the  Institute. 

Sec.  8.  The  books,  papers,  apparatus,  specimens,  models,  and  all  other 
collections  of  each  section,  shall  be  the  property  of  the  Institute,  held  for 
the  use  of  that  section.  Donations  of  objects  or  books  to  or  for  any  section, 
shall  be  received  and  reported  to  the  Committee  on  Sectional  Arrangements, 
and  by  this  committee  to  the  Board  of  Managers,  as  donations  to  the  In- 
stitute for  the  use  of  that  section. 
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Sec  9.  Each  section  shall  determine,  subject  to  the  approval  of  the 
Board  of  Managers,  the  times  of  its  stated  meetings. 

Sec.  la  Papers  read  and  -  lectures  delivered  before  any  section  and 
approved  by  the  same,  shall  be  referred  to  the  Committee  on  Publications 
of  the  Institute,  and  if  accepted  by  them,  shall  be  published  in  the  Journal 
of  the  Institute. 

Sec  II.  Societies  now  existing,  or  which  may  hereafter  be  founded, 
for  the  consideration  of  any  subjects  clearly  within  the  scope  of  The  Franklin 
Institute,  and  which  societies  may  desire  to  unite  with  The  Franklin  In- 
stitute as  sections,  shall  furnish  a  list  of  such  of  their'  members  as  have 
declared  their  willingness  to  become  members  of  the  Institute,  to  the 
Committee  on  Sectional  Arrangements,  which  committee  shall  transmit  the 
same,  with  its  recommendation,  to  the  Board  of  Managers. 

Sec.  12.  On  all  points  not  herein  provided  for,  each  section  shall  be 
governed  by  the  Charter,  By-Laws  and  usages  of  the  Institute. 

AsncLB  'J^llj^Amendments, 

Proposals  for  amendments  to  these  By-Laws  shall  be  presented  in  writ- 
ing, signed  by  two  members  in  good  standing,  at  any  stated  meeting  of  the 
Institute.  By  a  majority  vote  of  the  members  present  at  this  meeting  they 
may  be  considered,  amended,  referred,  postponed,  rejected,  or  ordered  to 
be  voted  upon  at  the  date  of  the  next  stated  meeting,  until  which  time  they 
shall  be  posted  at  the  Institute.  The  final  vote  upon  amendments  shall  be 
by  ballot,  and  if  two-thirds  of  the  votes  cast  are  in  favor  of  any  proposed 
amendment,  it  shall  be  declared  adopted;  except  that  amendments  to 
Article  II,  relating  to  capital  stock,  must  (subsequently)  be  ratified  by  a 
majority  of  the  stock  represented  at  a  meeting  specially  called  for  this 
purpose. 

BY-LAWS  OF  THE  BOARD  OF  MANAGERS 

{As  Amended  June  8,  igio.) 

Section  i.  OMcers. — The  President  of  the  Institute,  or,  in  his  absence, 
the  Vice-President,  in  order  of  seniority  of  election,  or  in  the  absence  of 
both,  a  member  elected  pro  tempore,  shall  preside  at  all  meetings  of  the 
Board.    Records  of  its  proceedings  shall  be  kept  by  the  Actuary. 

Sec  2.  Meetings, — ^The  Board  shall  hold  a  meeting  for  the  purpose  of 
organizing,  electing  a  Secretary,  and  a  Committee  on  Sciende  and  the  Arts ; 
and  appointing  an  Actuary,. Standing  Committees,  etc.,  on  the  fourth  Wednes- 
day in  January,  and  regular  meetings  on  the  second  Wednesday  of  each 
month,  at  3.30  o'clock  p.m. 

Sec.  3.  Special  meetings  may  be  called  by  the  President  at  his  discre- 
tion, and  shall  be  called  on  written  request  of  five  members  of  the  Board. 
In  case  of  his  absence  or  refusal  to  act,  such  special  meeting  shall  be  called 
by  the  Actuary. 

Sec.  4.    Actuary. — An  Actuary  shall  be  appointed  by  the  Board  at  their 
first  meeting  after  the  annual  election.    He  shall  keep  a  correct  record  of 
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their  proceedings;  keep  a  roll  of  the  members,  and  note  their  attendance 
thereon;  give  notice  of  all  meetings  of  the  Board,  and  of  Conunittees, 
delivered  at  least  two  days  prior  to  the  day  of  meeting;  act  as  Secretary 
of  the  following  Standing  Committees  of  the  Board:  on  Election  and 
Resignation  of  Members;  on  Stocks  and  Finance;  on  Exhibitions;  on  En- 
dowment. He  shall  notify  all  committees  of  the  Board  of  their  appoint- 
ment. He  shall  collect  and  receive  all  moneys  due  to  the  Institute,  and 
hand  them  over  to  the  Treasurer ;  shall  act  as  agent  of  the  Journal  of  the 
Institute,  and  shall  transact  such  other  business  of  the  Institute  as  the  Board 
shall  direct  In  all  matters  he  shall  be  subject  to  the  direction  and  control 
of  the  Board,  and  he  shall  receive  such  yearly  compensation  as  they  may 
determine. 

Sec  S.  Secretary. — The  Secretary  of  the  Institute  shall  be  ex  olRcio  a 
member  of  and  act  as  secretary  of  the  following  Standing  Committees  of 
the  Board:  on  Instruction;  on  Publications;  on  Sectional  Arrangements; 
Executive. 

Sec.  6.  Resignations, — All  resignations  by  members  of  the  Board,  after 
acceptance  thereof,  shall  be  reported  to  the  Institute  at  its  next  stated 
meeting. 

Members  who  have  not  attended  six  regular  meetings  prior  to  the  stated 
meeting  of  the  Institute  in  December,  shall  be  reported  thereat  as  having 
resigned,  unless  it  be  unanimously  voted  by  the  Board,  at  its  stated  meeting 
in  December,  that  such  member  has  been  absent  for  sufficient  reason. 

Sec.  7.  Standing  Committees, — The  following  Standing  Committees, 
consisting  of  five  members  each,  shall  be  appointed  by  the  President  and 
approved  by  the  Board: 

I.  On  Instruction.  2.  On  Election  and  Resignation  of  Members.  3.  On 
Stocks  and  Finance  4.  On  Publications.  5.  On  Exhibitions.  6.  On  Sectional 
Arrangements.    7.  On  Endowment.    8.  Executive. 

It  shall  be  the  duty  of  the  Executive  Committee  to  make  to  the  Foard 
such  recommendation  as  it  may  deem  advisable,  but  in  the  absence  of  specific 
delegation  of  authority,  it  shall  have  no  power  to  act  on  behalf  of  the  Board. 

It  shall  be  the  duty  of  all  the  committees  to  keep  regular  minutes  of 
their  proceedings,  and  report  monthly  to  the  Board,  and  to  report  through 
the  Committee  on  Stocks  and  Finance  to  the  stated  meeting  of  the  Board 
in  September,  an  estimate  of  moneys  they  require  for  the  service  of  the 
ensuing  year. 

Sec.  8.  Professorships, — ^The  Board  may,  at  its  discretion,  establish 
such  Professorships  as  may  seem  advisable,  and  on  such  subjects  as  it  may 
designate,  to  serve  until  the  next  succeeding  first  meeting  after  the  annual 
meeting. 

Sec.  9.  Order  of  Business. — The  order  at  the  stated  meetings  shall  be 
as  follows: 

1.  Calling  the  roll. 

2.  Reading  the  minutes  and  acting  thereon. 

3.  Report  from  Treasurer,  and  action  on  bills. 


THE  FRANKLIN  INSTITUTE  41 

4.  Reports  from  Standing  Committees,  and  action  thereon, 
(a)  On  Instruction. 

(6)  On  Election  and  Resignation  of  Members, 
(r)  On  Stocks  and  Finance. 

(d)  On  Publications. 

(e)  On  Exhibitions. 

(/)  On  Sectional  Arrangements. 
(g)  On  Endowment. 
(A)  Executive. 

5.  Reports  from  Special  Committees  and  action  thereon. 

6.  Deferred  Business. 

7.  New  Business. 

Sec.  la  Amendments. — ^These  By-Laws  may  be  altered  at  any  stated 
meeting  of  the  Board,  provided  the  alteration  be  approved  by  two-thirds  of 
the  members  present. 


AWARDS  BY  THE  INSTITUTE 


The  following  awards  are  made  by  The  Franklin  Institute: 

The  Franklin  MedaL 

The  Elliott  Cresson  MedaL 

The  Howard  N.  Potts  Medal. 

The  Edward  Longstreth  Medal  of  Merit. 

The  Certificate  of  Merit. 

The  Boyden  Premium. 

The  making  or  recommending  of  these  awards  is,  by  resolution  of  the 
Institute,  entrusted  to  its  Committee  on  Science  and  the  Arts,  a  Committee 
consisting  of  sixty  members  of  the  Institute.  This  Committee,  for  the 
Institute,  awards  the  Franklin  Medal  to  distinguished  scientists  or  tech- 
nologists; and  investigates,  upon  application,  and  reports  on  any  worthy 
invention,  discovery  or  process,  awarding,  according  to  merit,  the  EllioCt 
Cresson  Medal,  the  Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal 
of  Merit,  or  the  Certificate  of  Merit. 

The  Franklin  Medal  (Gold  Medal  and  Diploma}.— This  medal  is 
awarded  annually  from  the  Franklin  Medal  Fund,  founded  January  i,  IQH 
by  Samuel  InsuU,  Esq.,  to  those  workers  in  physical  science  or  technology, 
without  regard  to  country,  whose  efforts,  in  the  opinion  of  the  Institute, 
acting  through  its  Committee  on  Science  and  the  Arts,  have  done  most  to 
advance  a  knowledge  of  physical  science  or  its  applications. 

The  Elliott  Creuon  Medal  (Gold  Medal  and  Diploma).— This  medal 
is  awarded  for  discovery  or  original  research,  adding  to  the  sum  of  human 
knowledge,  irrespective  of  commercial  value;  leading  and  practical  utiliza- 
tions of  discovery;  and  invention,  methods  or  products  embodying  sub- 
stantial elements  of  leadership  in  their  respective  classes,  or  unusual  skill 
or  perfection  in  workmanship. 

The  Howard  N.  Potts  Medal  (Gold  Medal  and  Diploma).— This  medal 
is  awarded  for  distinguished  work  in  science  or  the  arts;  important 
development  of  previous  basic  discoveries;  inventions  or  products  of 
superior  excellence  or  utilizing  important  principles;  and  for  papers  of 
especial  merit  that  have  been  presented  to  the  Institute  and  published  in  its 
Journal. 

The  Edward  Longstreth  Medal  of  Merit  (Silver  Medal  and  Diploma). - 
This  medal,  with  a  money  premium  when  the  accumulated  interest  of 
the  fund  permits,  is  awarded  for  meritorious  work  in  science  or  the 
arts;  including  papers  relating  to  such  subjects  originally  read  before 
the  Institute,  and  papers  presented  to  the  Institute  and  published  in  its 
Journal.  In  the  event  of  an  accumulation  of  the  fund  for  medals  bejrond  the 
sum  of  one  hundred  dollars,  it  is  competent  for  the  Committee  on  Science 

42 


THE  FRANKLIN  INSTITUTE  43 

and  the  Arts  to  offer  from  such  surplus  a  money  premium  for  some  special 
work  on  any  mechanical  or  sdentific  subject  that  is  considered  of  sufficient 
importance,  or  for  meritorious  papers  presented  to  the  Institute  and  pub- 
lished in  its  Journal. 

The  Certificate  of  Merit.— A  Certificate  of  Merit  is  awarded  to  persons 
adjudged  worthy  thereof  for  their  inventions,  discoveries  or  productions. 

The  Boyden  Premium  (Premium  of  $1000). — ^To  any  resident  of  North 
America  who  shall  determine  by  experiment  whether  all  rays  of  light  and 
other  physical  rays  are  or  are  not  transmitted  with  the  same  velocity. 

HISTORY  OF  THE  MEDALS. 

The  Franklin  Medal. — Samuel  Insull,  Esq.,  of  Chicago,  Illinois,  writ- 
ing under  date  of  December  23,  19 13,  to  the  Board  of  Managers,  stated  that 
he  had  been  informed  it  would  be  a  source  of  gratification  to  them  if  the  Insti- 
tute had  available,  in  addition  to  such  medals  already  in  its  gifts,  a  medal  to  be 
known  as  The  Franklin  Medal,  and  to  be  awarded  from  time  to  time  in 
recognition  of  the  total  contributions  of  individuals  to  science  or  to  the  ap- 
plications of  physical  science  to  industry,  rather  than  in  recognition  of  any 
single  invention  or  discovery,  however  important  He  agreed  to  provide 
for  the  founding  of  this  medal  under  the  following  general  conditions : 

1.  That  an  amount  not  exceeding  one  thousand  dollars 
should  be  furnished  by  him  for  procuring  appropriate  designs 
and  dies  for  the  medal  and  diploma. 

2.  That  the  medal  should  possess  distinct  artistic  merit,  and 
have  on  one  side  a  medallion  of  Benjamin  Franklin  done  from 
the  Thomas  Sully  portrait  in  the  possession  of  the  Institute. 

3.  That  the  medal  should  be  of  gold  and  have  an  intrinsic 
value  of  about  seventy-five  dollars. 

4.  That  the  sum  of  five  thousand  dollars  should  be  pro- 
vided by  him  to  be  held  in  trust  in  perpetuity  to  be  a  founda- 
tion for  this  medal,  and  to  be  known  as  The  Franklin  Medal 
Fund  (Founded  January  i,  1914,  by  Samuel  Insull,  Esq.). 

5.  That  the  interest  of  this  fund  should  be  used  from  time 
to  time  in  awarding  The  Franklin  Medal  to  those  workers  in 
physical  science  or  technology,  without  regard  to  country, 
whose  efforts  have,  in  the  judgment  of  the  Institute,  done  most 
to  advance  a  knowledge  of  physical  science  or  its  applications. 

6.  That  any  excess  of  income  from  this  fund,  beyond  such 
average  annual  sum  as  might  be  deemed  necessary  by  the  Institute 
for  the  number  of  medals  it  is  considered  best  to  award,  might 
be  used  for  premiums  to  accompany  the  medals. 

Mr.  Insull  said  he  understood  that  the  Institute  would  be  glad  to  award, 
on  the  average,  two  Franklin  Medals  a  year.  Though  this  would  leave  little 
surplus,  he  inserted  the  sixth  condition  to  prevent  an  undesirable  accumula- 
tion of  the  fund. 
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At  the  Stated  Meeting  of  the  Board  of  Managers,  February  ii.  1914* 
the  above  oflPer  was  accepted,  and  its  acceptance  was  confirmed  to  Mr.  InsttU 
in  the  following  resolutions: 

"Resolved,  That  the  Board  of  Managers  of  The  Franklin 
Institute  of  the  State  of  Pennsylvania  accept  the  offer  of  Mr. 
Samuel  Insull  to  establish  The  Franklin  Medal,  under  the  con- 
ditions named  in  his  letter  of  December  23,  1913. 

"Resolved  further,  that  it  is  the  sense  of  the  Board  of 
Managers  of  The  Franklin  Institute  that  Mr.  Insull,  in  founding 
this  Medal,  has  rendered  a  notable  service  in  stimulating  workers 
in  Physical  Science  and  Technology  and  has  extended  materially 
the  useful  activities  of  the  Institute. 

"Resolved  further,  that  the  thanks  of  the  Board  of  Man- 
agers of  the  Institute  be,  and  are  hereby,  extended  to  Mr.  Insull 
for  his  generous  and  greatly  appreciated  action. 

"Resolved  further,  that  an  engrossed  copy  of  these  resolu- 
tions be  forwarded  to  Mr.  Insull." 

On  March  24,  1914,  Mr.  Insull  forwarded  his  check  for  six  thousano 
dollars,  and  the  following  deed  was  duly  executed  and  delivered : 

KNOW  ALL  MEN  BY  THESE  PRESENTS,  That  The 
Franklin  Institute  of  the  State  of  Pennsylvania  for  the 
Promotion  of  the  Mechanic  Arts,  hereinafter  named  The 
Franklin  Institute,  for  and  in  consideration  of  the  sum  of  Six 
Thousand  ($6,000)  Dollars  to  it  in  hand  paid  by  Samuel  Insull, 
Esq.,  the  receipt  whereof  is  hereby  acknowledged,  does  hereby 
certify  and  declare  that  it  holds  and  will  use  said  sum  of  money 
for  the  following  uses,  intents  and  purposes,  and  upon  the  fol- 
lowing perpetual  trusts,  that  is  to  say: 

1.  To  expend  One  Thousand  ($1,000)  Dollars,  or  so  much 
thereof  as  may  be  necessary,  for  the  purpose  of  paying  for  the 
design  of  a  medal,  and  the  necessary  dies  and  diploma  plates  for 
the  purposes  hereinafter  set  forth. 

2.  To  invest  and  keep  invested  the  balance  of  said  sum,  and 
from  the  income  derived  from  such  investments  from  time  to 
time  to  strike  off  and  award  medals  from  said  design  to  workers 
in  physical  science  or  technology,  without  regard  to  country, 
whose  efforts,  in  the  opinion  of  the  Board  of  Managers  of  said 
The  Franklin  Institute,  have  done  most  to  advance  our  knowledge 
of  physical  science  or  its  application.  Should  the  income  de- 
rived from  this  fund  be  more  than  necessary  for  the  purposes 
aforesaid,  the  said  The  Franklin  Institute  may,  in  its  discretion, 
award  so  much  of  the  surplus,  as  its  Board  of  Managers  deems 
wise,  as  premiums  to  accompany  said  medals. 

3.  The  fund  thus  set  apart  shall  be  known  as  ".The  Franklin 
Medal  Fund  "  (Founded  January  i,  1914,  by  Samuel  InsulL  Esq.)« 
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4.  The  medals  to  be  awarded  as  aforesaid  shall  be  of  gold, 
shall  have  distinct  artistic  merit,  shall  be  of  the  intrinsic  value 
of  about  seventy-five  ($75)  dollars,  and  shall  have  on  one  side 
thereof  a  medallion  of  Benjamin  Franklin  taken  from  his  portrait 
by  Thomas  Sully,  now  in  the  possession  of  the  said  The  Franklin 
Institute. 

In  Witness  Whereof,  The  said  The  Franklin  Institute  of 
the  State  of  Pennsylvania  for  the  Promotion  of  the  Mechanic 
Arts  has  hereunto  set  its  common  or  corporate  seal,  attested 
by  the  signatures  of  its  President  and  Secretary,  this  28th  day 
of  March,  A.D.  1914. 

Walton  Clark, 
President, 

[seal]  R.  B.  Owens, 

Secretary. 

The  Elliott  Cresson  Medal.— Under  date  of  February  18,  1848,  Elliott 
Cresson,  Esq.,  of  Philadelphia,  Pennsylvania,  conveyed  to  the  Trustees  for 
The  Franklin  Institute  one  thousand  dollars  of  the  six  per  cent,  convertible 
loan  of  the  President,  Managers  and  Company  of  the  Schuylkill  Navigation 
Company — to  hold  the  said  sum  and  the  interest  to  accrue  thereon,  for  the 
following  uses  and  purposes: 

1.  The  trustees  to  keep  the  principal  invested  as  it  now  (1848) 
is  until  it  is  reimbursed  by  the  said  Company,  and  immediately 
after  such  reimbursement  to  reinvest  the  said  principal  of  one 
thousand  dollars  in  such  securities,  bearing  interest,  as  may  by 
law  be  designated  for  the  investment  of  trust  funds.  And  from 
time  to  time,  as  the  said  principal  sum  may  be  reimbursed,  to 
reinvest  the  same  in  like  manner. 

2.  To  cause  suitable  dies  to  be  prepared  for  striking  the 
gold  medal  out  of  the  first  sufficient  moneys  received  for  interest 
on  the  said  sum  of  one  thousand  dollars,  the  dies  to  bear  the 
following  devices  and  inscriptions:  The  obverse, — 2l  medallion 
likeness  of  the  said  Elliott  Cresson  with  inscription  around 
the  margin,  "  Elliott  Cresson  Medal,  A.D.  1848."  Reverse, — 
around  the  margin,  "  Awarded  by  The  Franklin  Institute  of 
Pennsylvania."  The  centre  to  be  filled  by  engraving  the  name 
of  the  party  to  whom  awarded  and  the  year  in  which  the  award 
is  made. 

3.  After  the  said  dies  have  been  prepared,  and  paid  for  out 
of  the  money  received  for  interest,  the  said  Trustees  to  cause 
to  be  struck,  from  time  to  time,  such  number  of  gold  medals  as 
the  interest  received  will  pay  for,  and  to  deliver  the  same  to 
the  Treasurer  of  The  Franklin  Institute,  to  be  by  him  transmitted 
to  such  persons  or  parties  as  the  said  Franklin  Institute  may 
have  awarded  the  same;  the  said  awards,  however,  to  be  in  all 
instances   made   either    for   some   discovery   in   the   arts   and 
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sciences,  or  for  the  invention  or  improvement  of  some  useful 
machine,  or  for  some  new  process  or  combination  of  materials 
in  manufactures,  or  for  ingenuity,  skill  or  perfection  in 
workmanship. 

The  Howard  N.  Potts  Medal.^Howard  N.  Potts,  Esq.,  of  Philadel- 
phia, Pennsylvania,  died  July  24,  1906,  leaving  a  will  in  which  he  provided 
for  the  establishment  of  this  medal  as  follows: 

"  I  give  and  bequeath  to  The  Franklin  Institute  of  the  State 
of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts  and 
its  successors,  the  sum  of  one  thousand  dollars,  without  deduction 
for  taxes  or  charges ;  in  trust  to  invest  the  same  and  apply  the  in- 
come thereof  or  such  part  or  portion  of  it  as  may  be  adequate  for 
the  purpose,  from  time  to  time,  to  the  purchase  of  a  gold  medal, 
to  be  awarded  in  the  name  of  the  said  Franklin  Institute  for 
distinguished  work  in  science  or  the  mechanic  arts." 

The  Edward  Longstreth  Medal  of  Merit.— In  the  month  of  May,  1890, 
Edward  Longstreth,  Esq.,  of  Philadelphia,  Pennsylvania,  retired  member 
of  The  Baldwin  Locomotive  Works,  deposited  with  The  Franklin  Institute  io 
trust,  a  registered  bond  of  the  Baltimore  Traction  Company  for  the  sum  of 
one  thousand  dollars,  for  the  founding  and  perpetuation  of  the  Edward  Long- 
streth Medal  of  Merit;  the  interest  accruing  from  said  principal  sum  to 
be  used  in  procuring  and  awarding  said  medals  for  the  encouragement  of 
invention,  and  in  recognition  of  meritorious  work  in  science  and  the  in- 
dustrial arts ;  the  said  awards  to  be  made  by  The  Franklin  Institute  through 
its  Committee  on  Science  and  the  Arts,  under  such  rules  as  said  Conmiittee 
may  adopt. 

This  donor  further  presented  to  The  Franklin  Institute  twelve  silver 
medals  and  the  dies  therefor  designed  and  executed  under  the  direction  of  a 
committee  of  the  Institute  with  his  approval 

On  May  14,  1890,  the  Board  of  Managers  of  The  Franklin  Institute,  by 
resolution,  accepted  on  behalf  of  the  Institute  the  gifts  of  the  donor,  and  00 
September  17,  1890,  the  Institute,  by  resolution  following,  confirmed  the 
acceptance : 

"Resolved,  That  the  Institute  hereby  confirms  the  action  of 
the  Board  of  Managers  in  accepting  the  gift  of  foundation  of  the 
Edward  Longstreth  Medal  of  Merit,  and  in  expressing  its  grate- 
ful acknowledgments  for  the  gift 

"  Resolved,  That  the  grant  of  the  Edward  Longstreth  Medal, 
in  accordance  with  the  wishes  of  the  donor,  be  entrusted  to  the 
Committee  on  Science  and  the  Arts,  subject  to  such  conditions 
as  the  said  Committee,  with  the  approval  of  the  Institute,  may 
propose." 

The  obverse  of  the  medal  bears  the  effigy  of  the  donor,  and  is  inscribed 
around  the  margin,  "The  Edward  Longstreth  Medal  of  Merit,  Founded 
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1890."  On  the  reverse  is  inscribed  around  the  margin,  "  Awarded  by  The 
Franklin  Institute,"  and  in  the  centre  is  engraved  the  name  of  the  recipient 
with  the  date  and  object  of  award. 

On  March  19^  1913,  Charles  Longstreth,  son  of  the  above-named  Edward 
Lcmgstreth,  deposited  with  The  Franklin  Institute  the  further  sum  of  one 
thousand  dollars  to  be  added  to  the  original  fund  to  be  kept  with  it  in  trust 
in  perpetuity,  the  interest  to  be  used  as  is  the  interest  of  the  original  fund. 

The  Certificate  of  Merits— At  the  stated  meeting  of  the  Institute,  held  on 
June  31,  1882,  the  following  resolution  was  adopted : 

"  Resolved^  That  the  Committee  on  Science  and  the  Arts  of 
The  Franklin  Institute  is  hereby  authorized  to  award,  and  issue 
to  persons  by  said  Committee  adjudged  worthy,  a  Certificate 
of  Merit  for  their  inventions,  discoveries  or  productions,  which 
certificate  shall  read  as  follows: 

'The  Franklin  Institute  of  the  State  of  Pennsylvania  for 

the  Promotion  of  the  Mechanic  Arts,  awards  to 

this  Certificate  of  Merit.    This  award  is  made 


pursuant  to  the  recommendation  of  the  Committee  on  Science 
and  the  Arts. 

Report   No. Approved,   19       

President 


Iseal]  Secretary. 

Chairman  of  the  Committee  on  Science  and  the  Arts.' " 

The  Boydeii  Premiom. — On  March  23,  1859,  Uriah  A.  Boyden,  Esq., 
of  Boston,  Massachusetts,  deposited  with  The  Franklin  Institute  the  sum  of 
one  thousand  dollars  to  be  awarded  as  a  premium  to  any  resident  of  North 
Anoderica  who  shall  determine  by  experiment  whether  all  rays  of  light,  and 
other  physical  rays,  are  or  are  not  transmitted  with  the  same  velocity. 

The  problem  has  been  more  specifically  defined  by  the  Board  of  Managers, 
as  f<^ows: 

"Whether  or  not  all  rays  in  the  spectrum  known  at  the  time  the  offer 
was  made,  namely,  March  23,  1859,  auid  comprised  between  the  lowest  fre- 
quency known  thermal  rays  in  the  infra-red,  and  the  highest  frequency  known 
rays  in  the  ultra-violet,  which  in  the  opinion  of  the  Committee  lie  between 
the  approximate  frequencies  of  2  x  i&^  double  vibrations  per  second  in  the 
infra-red  and  8  x  i<^  in  the  ultra-violet,  travel  through  free  space  with  the 
same  velocity." 

An  award,  made  during  the  year  1907,  covered  the  solution  of  the  problem 
so  far  as  the  transmission  of  the  visible  and  ultra-violet  rays  is  concerned. 
It  has  been  directed  by  the  Board  of  Managers  that  the  balance  of  the  fund 
be  retained,  to  be  awarded  to  such  person  as  shall  demonstrate  whether  or  not 
the  infra-red  rays  are  or  are  not  transmitted  with,  the  sante  velocity  as  the 
other  rays. 


REGULATIONS  OF  THE  COMMITTEE 
ON  SCIENCE  AND  THE  ARTS 


Article  I. — Investigations. 

Section  i.  The  Committee  shall  investigate,  by  sub-committee  or  other- 
wise, any  subject  referred  to  it  by  the  Institute  or  by  any  of  its  sections; 
and  upon  a  majority  vote  of  the  members  present  at  any  sUted  meeting, 
it  may  investigate  any  subject  presented  on  motion  of  a  member  or  by 
application  as  herein  provided. 

Sec.  2.  Secret  processes  or  compounds  will  not  be  considered  by  the 
Committee;  nor  will  the  treatment  of  materials  by  any  substance  be  con- 
sidered, unless  the  composition  used  and  the  method  of  treatment  are  fully 
disclosed. 

Sec  3.  An  applicant  for  investigation  of  a  subject  will  be  funushcd  by 
the  Secretary  with  a  copy  of  the  regulations  governing  investigations. 

Sec.  4.  An  application  for  investigation  shall  be  made  in  writing  on  z 
blank,  substantially  like  "Form  A"  below,  which  may  be  obtained  from 
the  Secretary.  This  application  shall  be  addressed  to  the  Secretary, 
who  will  upon  receipt  refer  it  to  the  Sub-Committee  on  New  Subjects  and 
Preliminary  Examination ;  this  sub-committee  shall  recommend  to  the  Com- 
mittee its  acceptance  or  rejection,  upon  which  the  SecreUry  shall  notify  the 
applicant  accordingly. 

Sec  5.  It  shall  not  be  competent  for  any  member  of  the  Committee  on 
Science  and  the  Arts  to  be  an  applicant  for  any  of  the  awards  in  the  gift. 
or  under  the  recommendation,  of  the  said  Committee,  unless  the  subject  for 
award  be  referred  to  the  Committee  by  a  vote  of  the  Institute. 

Article  11.— Meetings  of  the  Committee. 

Section  i.  The  Committee  shall  hold  stated  meetings  at  8  o'clock  p.m. 
on  the  first  Wednesday  of  each  month,  excepting  July  and  August 

Sec  2.  Special  meetings  may  be  called  by  the  Chairman,  and  shall  be 
called  by  him  upon  the  written  request  of  five  members  of  the  Conunittee. 

Sec  3.  At  all  meetings  of  the  Committee  nine  members  shall  constitute 
a  quorum  for  transacting  general  business,  but  for  final  action  upon  a  report 
conferring  or  recommending  an  award  or  for  amending  the -rules  of  the 
Committee,  a  quorum  shall  consist  of  not  less  than  fifteen  members. • 

Sec  4.  At  its  stated  meeting  the  Committee  shall  proceed  in  the  fol- 
lowing 

Order  of  Business: 

I.  Calling  the  roll. 

a.  Reading  of  the  minutes  of  preceding  meeting. 

3.  Reading  of  correspondence. 
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4.  Approval  of  bills. 

5.  Report  of  Sub-Committee  on  New  Subjects  and  Preliminary  Ex- 

amination. 

6.  Reports  of  standing  and  special  sub-committees. 

7.  Consideration  of  reports  for  final  action. 

8.  Reports  of  sub-committees  on  investigation,  first  reading. 
g.  Deferred  business. 

10.  New  business. 

11.  Adjournment 

Sec  5.  Members  shall  not  be  entitled  to  the  floor  more  than  twice  on  any 
question  without  the  consent  of  the  Committee. 

Sec  6.  There  shall  be  no  debate  on  points  of  order  except  on  an  appeal 
from  the  decision  of  the  Chairman,  or  on  a  question  referred  by  him  to  the 
Committee.  In  such  cases  no  member  shall  have  the  floor  more  than  once 
without  the  consent  of  the  Committee. 

Akticle  III. — Chairman. 

Section  i.  Nominations  for  a  Chairman  to  serve  for  one  year  shall  be 
made  at  the  stated  meeting  of  the  Committee  in  February,  and  the  election 
shall  be  by  ballot  at  the  same  meeting,  when  the  person  receiving  the  highest 
number  of  votes  shall  be  declared  elected.  He  shall  immediately  assume 
o£Bce  and  shall  perform  his  duties  until  his  successor  is  installed.  He  shall 
not  be  eligible  for  election  in  two  successive  terms. 

Sec  2.  The  Chairman  shall  appoint  the  members  of  all  sub-committees 
unless  otherwise  ordered,  and  may  serve  ex  officio  on  all  sub-committees 
except  those  charged  with  investigations. 

Sec.  3.  The  election  of  a  member  as  Chairman  shall  be  held  to  vacate 
his  membership  of  any  and  all  sub-committees  on  investigation  on  which 
he  may  be  serving,  except  if  he  has  the  report  of  such  Committee  prepared 
or  in  preparation,  in  which  case  he  shall  complete  his  work,  but  when  such 
report  is  presented  for  consideration,  he  shall  call  on  another  member  to 
preside  while  the  subject  is  under  discussion. 

Sec  4.  The  Chairman  shall  submit  to  the  stated  meetings  of  the  Board 
of  Managers  in  October,  December,  February,  April,  and  June  of  each 
year,  a  report  of  the  number  of  investigations  pending  before  the  Com- 
mittee, the  number  disposed  of  since  the  last  report,  with  the  action  taken 
or  award  made  in  each  case,  and  the  number  and  nature  of  new  investiga- 
tions undertaken  since  the  last  report,  and  such  other  information  as  to  the 
work  of  the  Committee  as  the  Board  of  Managers  may  require.  He  shall 
also  report  to  the  stated  meetings  of  the  Institute  such  recent  action  of  the 
Committee  as  he  may  deem  of  interest. 

Akticle  IV. — Standing  Sub-Committees. 

Section  i.  There  shall  be  appointed  each  February  by  the  Chairman  a 
sub-committee  of  not  less  than  five  members  of  the  Committee,  to  be  styled 
the  "  Sub-Committee  on  New  Subjects  and  Preliminary  Examination."    The 

4 


^  YEAR  BOOK  OF 

^^  of  dns  fab-ceMBiuc  shall  be  to  keep  a  general  observaiion  of  progrcM 
^M*  ic  MKDCC  nui  >^  srta  and  to  report  to  the  Committee  subjctfi  ad- 
mlp, '  «Mtb>  «:  nM-etigation ;  to  co-operate  with  the  Secretary  in  keeping 
^.  „rL'  o:  Hk  i^nmittee  properly  before  the  public,  and  to  recomnKwl 
..  tac  mill  BMting  the  acceptance  or  otherwise  of  all  applications  for 
,~.jj«i""  -^^^  sub- committee  shall  meet  at  least  once  prior  to  eadi 
^r-L-  «»"**"t  ■'*"  •''*  Committee. 

^  ;  ixrc  shall  be  appointed  each  December  by  the  Chairman  from 
.. .  fi--~c-  with  the  consent  and  approval  of  the  Committee,  a  snb- 

,  —   (]<ied  the  "  Sub-Committee  on  Literature."    It  shall  be  the  duty 

d>-  4H~-:0nmittee  to  examine  carefully  all  papers  that  have  been  prc- 

...     .    -nc  Institute  and  published  in  its  Journal  during  the  current  year. 

•.(nrt-t  to  the  Committee  not  later  than  the  following  April  m«t- 

_K.it  >jt  these  papers  deserve  the  award  of  either  of  the  following 

1.  The  Howard  JV.  PolU  Medal; 

2.  The  Edward  Longslrelk  Medal  of  Merit. 

n«  Institute,  through  the  Committee,  may  award  said  medals  lo  tbe 
.  .b.i.  of  papers  so  recommended,  except  that  it  shall  not  so  award  more 
».    jue   Potts   Medal  in   any  one  year. 

'  h«  Sub- Committee  on  Literature  shall  also  consider  any  publication  or 
.u^iM  devoted  to  science  or  the  mechanic  arts,  submitted  by  the  Con- 
..lEC,  and  if  in  its  judgment  said  work  appears  to  be  of  unusual  merit  it 
^  recommend  that  its  author  be  awarded  the  Potts  Medal,  provided  that 
....1  medal  shall  not  be  so  awarded  more  than  once  in  any  one  year. 

Advertisement  of  these  awards  shall  not  be  required. 

SbC.  3.  There  shall  be  appointed  annually  by  the  Chairman  from  the 
hUibership  a  sub-committee  styled  the  "  Sub-Committee  on  Awarding  tbt 
idiiklin  Medal,"  the  duty  of  which  shall  be  to  make  recommendations  of 
IV  award  of  this  medal  under  the  provisions  of  the  deed  of  gift. 

Articlb  V. — Sub-Committees  on  Invettigalton  of  Applications. 
Section    t.  Upon  the  acceptance   of  an   application    for   investigation 
sub-committee  shall  be  appointed  by  the  Chairman  to  conduct  the  in- 
-■■""•'on. 

a.  Sub- committees  shall  be  appointed  from  the  membership  of  the 
tee,  but  they  may  include  a  minority  of  other  persons  whose  ew*f 
are  desired  in  the  examination. 

3.  When  the  personnel  of  a  sub-committee  on  invest^tion  is  GnallT 
led,  a  notice  shall  be  sent  to  each  member  thereof  giving  the  names 
embers  of  the  sub-committee  and  setting  forth  the  regulations  govem- 
iitigationt. 

4.  No  person  shall  be  a  member  of  a  sub-committee  on  investigation 
interested  in  the  issue. 

5.  After  a  subjca  has  been  assigned  to  a  sub-committee  for  ia- 
lon  ft  shall  not  be  withdrawn  without  the  consent  of  the  Committee 
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Sec.  6.  When  the  Secretary  has  obtained  the  necessary  information  from 
the  applicant,  he  shall  notify  the  sub-committee,  who  shall  then  proceed 
with  the  investigation. 

Sec  7.  Correspondence  between  the  sub-committee  and  the  applicant 
must  be  carried  on  through  the  office  of  the  Secretary,  in  order  that  the 
official  records  shall  be  complete. 

Sec.  8.  Sub-committees  shall  whenever  possible  make  direct  examination 
and  tests  of  the  subject  under  investigation,  and  shall  not  accept  tests, 
data  or  information  furnished  by  others  without  first  satisfying  themselves 
as  to  the  accuracy  thereof.  They  shall  in  no  case  recommend  an  award 
solely  on  the  basis  of  tests,  data  or  information  furnished  by  parties  in  any 
way  interested  in  the  subject  of  the  award.  When  data  submitted  by 
persons  not  members  of  the  sub-committee  are  included  in  the  latter's  report, 
it  shall  be  so  stated. 

Sec.  9,  Sub-committees  must  ascertain  that  articles,  processes,  products, 
etc.,  examined  are  genuine  samples  of  the  subject  under  investigation. 

Sec.  10.  Each  sub-committee  on  investigation  shall  report  its  progress 
to  the  Committee  at  intervals  of  not  more  than  two  consecutive  stated  meet- 
ings ;  and  any  sub-committee  failing  so  to  report  for  four  consecutive  stated 
meetings  may  be  discharged  from  further  consideration  of  the  subject  at  the 
discretion  of  the  Chairman,  who  shall  then  appoint  a  new  sub-committee  to 
continue  the  investigation. 

Sec.  II.  Any  member  of  a  sub-committee  on  investigation  failing  to  dis- 
charge his  duties  may  be  replaced  by  another  member  at  the  discretion  of 
the  Chairman. 

Sec.  12.  Sub-committees  may  request  applicants  to  furnish  drawings, 
diagrams  or  other  exhibits  for  the  purpose  of  investigations  and  for  the 
records  of  the  Committee. 

Sec.  13.  When  it  is  found  that  the  subject  under  investigation  has 
•  become  involved  in  litigation,  the  sub-committee  shall  defer  further  action 
until  the  litigation  is  terminated,  or  the  Committee  decides  that  the  sub- 
committee may  proceed. 


Article  VI. — Sub-Committee  Meetings. 

Section  i.  A  quorum  for  the  transaction  of  business  at  any  meeting 
of  a  sub-committee,  properly  called,  shall  consist  of  the  one  or  more  members 
present. 

Sec.  2.  No  applicant  or  other  person  interested  in  the  issue  of  an  in- 
vestigation shall  be  present  at  a  meeting  of  a  sub-committee  or  of  the 
Committee  except  at  the  invitation  of  the  sub-committee  charged  with 
the  investigation. 

Article  VII. — Sub-Committees'  Reports, 

Section  i.  Reports  of  progress  and  final  reports  of  sub-committees  shall 
be  made  to  the  Committee  in  writing.  Final  reports  shall  begin  and  end 
substantially  as  indicated  in  Form  B. 
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Sec.  2.  When  a  sub-committee  on  investigation  deems  the  subject  upon 
which  it  reports  worthy  of  an  award  of  the  Elliott  Cresson  Medal,  the 
Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal  of  Merit,  or  the 
Certificate  of  Merit,  it  shall  include  in  its  report  a  recommendation  to  that 
effect;  and  such  recommendation  may  be  adopted  by  a  majority  vote  of  the 
Committee,  but  shall  not  be  changed  except  by  a  vote  of  two-thirds  of  the 
members  present. 

Sec.  3.  A  report  of  a  sub-committee  on  investigation,  before  its  accept- 
ance by  the  Committee,  may  be  edited  by  the  Secretary  of  the  Institute  in 
conjunction  with  the  chairman  of  the  sub-committee,  but  without  materially 
changing  its  meaning  or  effect.  The  Secretary  and  chairman  may  be  as- 
sisted in  this  work  by  the  Publications  Committee  of  the  Institute,  or  by  an 
editing  committee  appointed  by  the  Chairman  of  the  Committee. 

Sec.  4.  A  report  of  a  sub-committee  on  investigation,  before  its  ac- 
ceptance by.  the  Committee,  shall  be  signed  by  a  majority  of  the  members 
of  the  sub-committee  charged  with  the  investigation. 

Sec.  5.  Any  member  or  members  of  a  sub-committee  may  file  a  mmority 
report  at  least  three  days  prior  to  the  meeting  at  which  the  majority  report 
is  to  be  presented. 

Sec.  6.  No  member  of  a  sub-committee  shall  be  permitted  to  sign  a 
report  without  having  personally  examined  the  subject  under  investigatioB, 
or  taken  part  in  its  discussion  at  a  meeting  of  the  sub-committee. 

Sec.  7.  Reports  of  sub-committees  on  investigation  shall  be  accompanied 
by  such  drawings,  diagrams  or  other  exhibits  as  will  serve  to  elucidate 
the  subject. 

Sec  8.  All  exhibits  pertaining  to  reports  shall  be  numbered,  marked  for 
identification,  and  signed  by  the  Secretary  of  the  Institute  in  substantially  the 
following  form,  and  the  seal  of  the  Institute  shall  be  impressed  thereon:— 

Exhibit  No. ,  pertaining  to  report  of  the  Committee  on  Science  and 

the  Arts  No.  


Secretary. 

Sec.  9.  Reports  must  be  in  the  Secretary's  hands  at  least  one  week  pre- 
vious to  the  stated  meeting  at  which  they  are  to  be  presented. 

Sec.  10.  After  the  report  of  a  sub-committee  on  investigation  has  passed 
its  first  reading  before  the  Committee,  a  copy  of  it  may  be  furnished  die 
applicant,  who  may  make  any  explanation  or  objections,  in  writing,  addressed 
to  the  Chairman  of  the  Committee ;  but  such  writing  must  be  received  not 
later  than  the  next  stated  meeting  of  the  Committee. 

Sec  II.  The  report  of  a  sub-committee  on  investigation  may  be  dis- 
cussed and  amended  at  the  meeting  of  the  Committee  at  which  it  is  first 
presented,  but  shall  be  laid  over  for  a  second  reading  and  final  action  until 
the  next  stated  meeting;  except  where  no  recommendation  of  an  award  b 
made  in  the  report,  when  it  may,  by  a  majority  vote,  be  finally  disposed  of 
after  first  reading. 
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Sec.  12.  Final  action  on  a  report  of  a  sub-committee  on  investigation 
recommending  an  award  shall  not  be  taken  unless  at  least  one  member  of 
the  sub-committee  who  signed  the  report  is  present 

* 
Article  VIII. — Notices  of  Recommendations, 

Section  i.  In  the  case  of  investigations  made  upon  application,  it  shall 
be  the  duty  of  the. Secretary  to  certify  to  applicants  the  recommendation  of 
the  sub-committee  within  ten  days  after  this  recommendation  is  adopted 
by  the  Committee. 

Article  IX. — Reconsideration, 

Section  i.  Upon  the  adoption  of  a  report  of  a  sub-committee  a  motion 
for  reconsideration  may  not  be  made  before  the  stated  meeting  following. 
If  such  a  motion  is  then  made  and  accepted,  a  vote  of  two-thirds  of  a 
quorum  for  final  action  shall  be  required  to  change  the  report  as  previously 
adopted. 

Sec  2.  A  second  investigation  of  a  subject  shall  not  be  ordered  except 
on  a  vote  of  two-thirds  of  the  members  present  at  a  stated  meeting. 

Article  X. — Advertisement  of  Recommendations, 

Section  i.  Upon  the  adoption,  by  the  Committee  on  Science  and  the 
Arts,  of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  a 
discovery,  invention,  improvement  or  manufacture  is  worthy  of  an  award 
of  the  Elliott  Cresson  Medal,  publication  shall  be  made  in  three  successive 
issues  of  the  Journal  of  The  Franklin  Institute,  stating  that  at  the  expira- 
tion of  three  months  from  the  date  of  the  first  publication,  the  person  making 
such  discovery,  invention,  improvement  or  manufacture  shall  be  entitled 
to  receive  the  award  of  the  said  medal,  unless  within  that  time  satisfactory 
evidence  shall  have  been  submitted  to  the  Committee  on  Science  and  the 
Arts  of  the  want  of  originality  or  merit,  in  the  supposed  discovery,  invention, 
improvement,  or  manufacture. 

Sec.  2.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  distinguished 
work  in  science  or  the  arts  is  worthy  of  an  award  of  the  Howard  N.  Potts 
Medal,  publication  shall  be  made  in  three  successive  issues  of  the  Journal 
of  The  Franklin  Institute,  stating  that  at  the  expiration  of  three  months 
from  the  date  of  the  first  publication,  the  person  who  has  done  such  work 
shall  be  entitled  to  receive  the  award  of  the  said  medal,  unless  within  that 
time  satisfactory  evidence  shall  have  been  submitted  to  the  Committee  on 
Science  and  the  Arts  of  the  want  of  originality  or  merit  in  the  supposed 
distinguished  work  in  science  and  the  arts. 

Sec.  3.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Franklin  Medal 
shall  be  conclusive  without  advertisement. 
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•'  Sic.  4.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Edward  Long- 
streth  Medal  of  Merit  shall  be  conclusive  without  advertisement 

Sbc.  5.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Certificate  of 
Merit  shall  be  conclusive  without  advertisement. 

Arhclb  XI.— 'Protests, 

Section  i.  Protests  against  recommendations  advertised  by  publication 
in  the  Journal  must  be  received  within  three  months  of  the  date  of  first 
publication.  Such  protests  shall  be  presented  to  the  Committee  at  its  next 
stated  meeting  following  date  of  receipt,  and  shall  be  affirmed  only  by  a 
vote  of  two-thirds  of  a  quorum  for  final  action,  in  which  case  a  re-investigi* 
tion  shall  be  made. 

Article  Xll.—InsHtuti  Reports. 

SEcnoN  I.  Reports  issued  by  the  Institute  shall  begin  and  end  sub- 
stantially as  in  Form  C  below.  They  shall  be  written  upon  an  official  form 
provided  by  the  Institute. 

Sbc  2.  Reports  when  issued  shall  state  that  they  are  the  action  of  The 
Franklin  Institute  by  its  Committee  on  Science  and  the  Arts.  They  shall  be 
attested  by  the  President  and  the  Secretary  of  the  Institute  and  by  the 
Chairman  of  the  Committee,  and  shall  be  impressed  with  the  seal  of  the 
Institute;  and  they  may  also  bear  the  names  of  the  members  who  ttgned 
the  sub-committee's  report 

Sec.  3.  It  shall  be  the  duty  of  the  Secretary  to  furnish  applicants  for 
investigation  with  a  copy  of  the  Institute's  Report 

Article  XIII. — Amendments  to  Regulations. 

SEcnoN  I.  Proposals  to  amend  these  regulations  shall  be  presented  to 
the  Committee  in  writing,  signed  by  at  least  two  members.  They  may  be 
considered  when  presented,  but  shall  not  be  acted  upon  until  the  next  steted 
meeting  after  presentation,  and  shall  then  be  adopted  if  agreed  to  by  two- 
thirds  of  the  required  quorum. 

Sec  2.  Notice  of  proposed  amendments  shall  be  sent  to  each  mente 
on  the  programme  for  the  meeting  at  which  they  may  be  acted  upon. 
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REPORT  F0RX8  OF  COXMITTBB  OX  SCIBXCB  AKD  THB  ARTS 

'    FORM  A 
(Application  for  Inyestigatipn) 

THE  FRANKUN  INSTITUTE 

OF  THE 

STATE   OF    PENNSYLVANIA 

FOR  THE 

PROMOTION   OF  THE   MECHANIC  ARTS 

In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con* 

sideration  of  your  invention  or  discovery  entitled  

the  following  data  are  requested  for  the 

information  of  the  Committee  on  Science  and  the  Arts : 

1.  What  is  the  specific  purpose  of  the  invention? 

2.  What  is  the  condition  of  the  prior  art  in  this  regard? 

3.  What  improvement  is  claimed  to  be  effected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  Office 

before  allowance  of  patent  claims? 

7.  Is  the  invention  now  in  actual  use? 

8.  If  so,  since  when? 

9.  Where  may  it  be  seen  in  operation  ? 

10.  Are  you  prepared  to  submit  drawings  of  the  apparatus  or  device  ? 

11.  Are  you  prepared  to  submit  a  model  of  the  apparatus  or  device? 

12.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  tasub- 

mit  specimens  of  the  ingredients  and  of  the  compound  sufficient 
for  the  purpose  of  experiments  ? 

13.  If  the  invention  is  a  chemical  process,  are  you  prepared  to  give  a 

demonstration  of  the  same? 

IMPORTANT   TO    APPLICANT 

This  application  carefully  filled  in  and  other  available  matters  descriptive 
of  the  invention  or  process  together  with  two  copies  of  each  of  the  United 
States  patents  issued  to  applicant  must  be  returned  promptly  to  the  Secretary 
of  The  Franklin  Institute,  15  South  Seventh  Street,  Philadelphia,  Pa. 

(A  copy  of  Form  A,  above,  may  be  obtained  from  the  Secretary  of  the 
Institute  and  must  be  filled  in,  signed  and  promptly  returned  by  an  applicant 
for  an  examination  of  and  a  report  upon  an  invention  or  discovery.) 
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FORM  B 
(Sub-committee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE   OF    PENNSYLVANIA 

FOE  THE 

PROMOTION  OF  THE   MECHANIC  ARTS 


S.  &  A.  Case  No 

Report  of  Sub-Committee,  dated 
Investigating  


To  THE  Committee  on  Science  and  the  Arts: 

Your  sub-committee  appointed  to  investigate  the  above  subject  report 
as  follows: 


(discovery 
excellence  of  construction 
mgenuity  and  novelty 
or 

ol  your  sub-committee  recommends 

the  award  of to of 


Respectfully  submitted. 


CAatrmofi. 


Adopted  at  the  Stated  Meeting  of xg 


i 
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FORM  C 

(Insthnte  Report  Forms) 
THE  FRANKUN  INSTITUTE 

or  THE 
STATE  OP   PINNSYLTAKIA 


noMonoN  OP  thk  mbchakic  akts 

Hall  op  thb  Ikshtotb, 
Philadelphia, 


S  ft  A.  Case  Na 

The  Frankfin  Institute  of  the  State  of  PemisylYania,  acting  through  its 

Conwnittee  on  Sdenoe  and  the  Arts,  inYesttgating 

reports  as  follows: 


rdiscoyeiy 

,  . .     ^ .  .        I  excellence  of  constmcdon 

In  oonsuieratjon  of  tne    v  •  •_      .         .^_ 

I  mgenoity  and  noratj 

[or 
of the  Institute  awards  the 
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President 
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Secretary. 


CKairman  of  the  Committee  on  Science  and  the  Arts, 


_i^.  liNrs  axroBT  amd  reports  of  the  com- 

.  .  ISBS  OF  THE  INSTITUTK  AND  THE  COHHIT- 

v^  or  ns  BOASD  of  managers. 


BSPOBT  OF  THE  PRESIDENT 

10  j^  KHUC  TBJUt  WKIHMQ  SKPTSHBIB  %  UU. 

' .  :at  Xr^i*"  'i  ^^  i^iBM^iM  Itutituit: 

\  «r  Bianl  n   llanagers  has  kutmctcd  me  to  report  to  you  upon  the 
^^^  :i  ite  loititiiiE  fur  Tfae  jwaK  ending  September  30^  1918.    This  writing 

Yjir  Siam  u  ^Im  si  r^ort  thu  m  $pite  of  the  difficulties  occasioned  by 
1^  fiMii""*^  aJDcawe  li  tfae  Secretary,  the  Science  and  Arts  Assistant,  and 
(g«  aa^mt  m  :tac  Bawrt  of  Uaaigcrs,  two  of  tfaem  Committee  Chunnea 
■-Of  u»o"^    ~e;n^    -lue    to    the    war,   all   of   the   customary    work  of  the 
^ggg^t  aM  :xrrtta   in  dtnngji  Ac  ]tear. 

-He  Um^n  -"nnK  :lnc  vob  win  read  the  attached  committee  reports  io 
^  ^  3wt  tai  rcKhng  win  brine  to  you  the  conviction  Uiat  this  work 
^i^xa  ti  :t»  3v  nra  has  bccB  faithftdly  performed.     It  is  by  reading 
^^   iiMni  II '   ~e;»r^s  diat  die  members  may  obtain  the  greatest  measure  of 
^0^^^  -n  tie  ithan  ol  the  Insthole. 

■^   cai  ■=    >}«?aiinc  e:igwia«a  of  the  Institute  were  considcrablr  greater 
,  jMBc  jcwtii  ^tna  in  ^mioas  ]«ars.  bat,  as  iron  may  learn  from  the  report 
^  -^  '~'iance  ^Jiamittc^  the  finq»M'Ml  condition  of  the  Institute  remains  good. 
[t  tbat  the  Board  can  add  to  what  has  been  uid 
e  to  the  Building  Fund,  whidi  now  stands  it 
)L-wW&   rt  wnci  &a5,<Ha  is  in^wted  in  the  btulding  site  on  Logan  Sqnare^ 
7^  vn«>'V  Jt  the  "WW  Parkway  makes  more  evident  the  great  valw 
^    IK   ^VTW^es  jt   dK   tTistttutc  of  ttie  ^operty  we  now  own  on  Logan 
^   ..T    J-   -5U  ■R«i    'Jie  center  ut  Nineteenth  and  Race  Streets.     Daring  the 
.jp,  ««  wc  "Mt's  »::ttuir«l  4(ie  bbw  binMiiig  and  lot  on  this  site,  so  that  the 
,,..■»  >-w  jwn^  nve  builiiings  and  tots  fronting  on  Race  Street  and  fov 
.  .. .....    A  Vneneiith  Street  in  tile  ccftr  of  these  five. 

ni   »  sttil  cuml«nt  chat  te  knowledge  of  the  work  thai  the  InHi- 
•*ur^  -ii  fr^t  vaiua  to  the  dtiicn  and  the  State — will  oltimalelr 
1  the  proTtsion  of  a  building  more  conTenicnllj 
)  ibe  accomplishment  of  the  Institatt'i 
i  vti  beaotttot  sCrnctnrc. 
r  IS  set  vtt  M  iliiiiT  in  die  reports  of  the  ooniniitttM. 
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attached  hereto,  and  to  be  printed  in  full  in  the  1919  Year  Book.    I  comment 
briefly  upon  these  reports  as  follows: 

The  Library  Committee,  Doctor  Leffmann,  chairman,  reports  2388  addi- 
tions to  the  Library.  Other  interesting  information  is  contained  in  the  report, 
including  some  reference  to  the  difficulties  of  operation  during  the  period 
of  the  war. 

The  Committee  on  Museums,  Mr.  Outerbridge,  chairman,  reports  a  num- 
ber of  valuable  additions  to  the  group  of  models  and  historical  apparatus. 

The  report  of  the  Committee  on  Meetings,  Mr.  Rogers,  chairman,  is 
mainly  a  record  of  the  stated  meetings  of  the  Institute  held,  the  subjects  dis- 
cussed and  the  medals  awarded.  Members  who  read  this  report  will  have  an 
appreciative  knowledge  of  the  importance  of  the  lecture  course. 

The  report  of  the  Committee  on  Stocks  and  Finance,  Mr.  Forstall,  chair- 
man, contains  a  list  of  the  funds  held  by  the  Institute  and  a  statement  of  the 
receipts  and  expenditures  of  the  year.  I  quote  the  last  paragraph  of  this 
report  in  its  entirety  and  express  the  hope  that  the  members  will  read  the 
report  in  full: 

"  The  total  increase  since  last  year  in  the  principal  of  all  funds  amounts 
to  $14,040.91,  of  which  the  principal  item  is  $12,778.97  for  The  Franklin 
Institute  Building  Fund.  It  is  a  gratifying  fact  that  under  war  conditions  we 
were  able  to  close  the  year  with  a  surplus  in  operating  account  of  $539.38." 

During  the  months  of  difficulty  through  which  we  recently  have  passed, 
reassuring  indeed  has  been  the  knowledge  that  the  securities  owned  by  the 
Institute  and  in  the  custody  of  its  Board  of  Trustees,  Mr.  Fraley,  chairman, 
are  in  the  main  of  the  highest  reliability  and  reasonably  certain  to  retain 
their  earning  value.  Your  Board  feels  little  anxiety  about  them,  though  th^re 
has  been  some  shrinkage  in  their  market  value. 

The  report  of  the  Committee  on  Sectional  Arrangements,  Doctor  Keller, 
chairman,  contains  a  statement  of  the  meetings  of  the  Sections,  with  their 
many  important  lectures  and  discussions.  It  is  interesting  to  note  that  during 
the  year  joint  meetings  have  been  held  with  the  American  Institute  of  Elec- 
trical Engineers,  the  American  Society  of  Mechanical  Engineers,  the  Illumi- 
nating Engineering  Society  and  the  Physics  Club. 

The  report  of  the  Committee  on  Publications,  Mr.  Levy,  chairman,  in 
addition  to  the  detail  usual  to  the  Annual  Report  of  the  Committee,  calls 
attention  to  a  reduction  of  sixteen  pages  in  the  size  of  the  Journal,  made  pur- 
suant to  the  request  of  the  Government  for  a  conservation  of  paper.  A  large 
increase  in  the  cost  per  page  of  printing  the  Journal  made  this  step  important 
for  reasons  of  economy  in  expenditure  of  the  funds  of  the  Institute,  as  well 
as  in  the  stock  of  paper. 

The  report  of  the  Committee  on  Instruction,  Mr.  Paul,  chairman,  con- 
tains a  statement  of  the  work  undertaken  at  the  Government's  request  in  the 
field  of  wireless  transmission  of  Intelligence,  as  well  as  the  general  detail  of 
the  usual  work  of  the  schools. 

The  report  of  the  Con/mittee  on  Science  and  the  Arts,  Doctor  Creighton, 
chairman,  is  mainly  a  statement  of  the  activities  of  the  Committee  during  the 
year.  It  shows  that  the  standards  of  the  Committee  were  well  maintained. 
Thirty  subjects  were  considered  and  fifteen  awards  made. 
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duties  of  this  sub-committee  shall  be  to  keep  a  general  observation  of  progress 
made  in  science  and  the  arts  and  to  report  to  the  Committee  subjects  ad- 
judged worthy  of  investigation;  to  co-operate  with  the  Secretary  in  keeping 
the  work  of  the  Committee  properly  before  the  public,  and  to  recommend 
at  each  regular  meeting  the  acceptance  or  otherwise  of  all  applications  for 
investigation.  This  sub-committee  shall  meet  at  least  once  prior  to  each 
regular  meeting  of  the  Committee. 

Sec.  2.  There  shall  be  appointed  each  December  by  the  Chairman  from 
the  membership  with  the  consent  and  approval  of  the  Committee,  a  sub- 
committee styled  the  "  Sub-Committee  on  Literature."  It  shall  be  the  duty 
of  this  sub-committee  to  examine  carefully  all  papers  that  have  been  pre- 
sented to  the  Institute  and  published  in  its  Journal  during  the  current  year, 
and  to  report  to  the  Committee  not  later  than  the  following  April  meet- 
ing which  of  these  papers  deserve  the  award  of  either  of  the  following 
medals,  viz.: 

1.  The  Howard  N,  Potts  Medal; 

2.  The  Edward  Longstreth  Medal  of  Merit, 

The  Institute,  through  the  Committee,  may  award  said  medals  to  the 
authors  of  papers  so  recommended,  except  that  it  shall  not  so  award  more 
than  one  Potts  Medal  in  any  one  year. 

The  Sub-Committee  on  Literature  shall  also  consider  any  publication  or 
treatise  devoted  to  science  or  the  mechanic  arts,  submitted  by  the  Com- 
mittee, and  if  in  its  judgment  said  work  appears  to  be  of  unusual  merit  it 
may  recommend  that  its  author  be  awarded  the  Potts  Medal,  provided  that 
such  medal  shall  not  be  so  awarded  more  than  once  in  any  one  year. 

Advertisement  of  these  awards  shall  not  be  required. 

Sec.  3.  There  shall  be  appointed  annually  by  the  Chairman  from  the 
membership  a  sub-committee  styled  the  "  Sub-Committee  on  Awarding  the 
Franklin  Medal,"  the  duty  of  which  shall  be  to  make  recommendations  of 
the  award  of  this  medal  under  the  provisions  of  the  deed  of  gift. 

Article  V. — Sub-Committees  on  Investigation  of  Applications, 

Section  i.  Upon  the  acceptance  of  an  application  for  investigation, 
a  sub-committee  shall  be  appointed  by  the  Chairman  to  conduct  the  in- 
vestigation. 

Sec.  2.  Sub-committees  shall  be  appointed  from  the  membership  of  the 
Committee,  but  they  may  include  a  minority  of  other  persons  whose  expert 
services  are  desired  in  the  examination. 

Sec.  3.  When  the  personnel  of  a  sub-committee  on  investigation  is  finally 
determined,  a  notice  shall  be  sent  to  each  member  thereof  giving  the  names 
of  the  members  of  the  sub-committee  and  setting  forth  the  regulations  govern- 
ing investigations. 

Sec.  4.  No  person  shall  be  a  member  of  a  sub-committee  on  investigation 
who  is  interested  in  the  issue. 

Sec.  5.  After  a  subject  has  been  assigned  to  a  sub-committee  for  in- 
vestigation it  shall  not  be  withdrawn  without  the  consent  of  the  Committee 
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Sec  6.  When  the  Secretary  has  obtained  the  necessary  information  from 
the  a^iplicant,  he  shall  notify  the  sub>committee,  who  shall  then  proceed 
with  the  investigation. 

Sbc:  7.  Corre^wndence  between  the  sub-committee  and  the  applicant 
must  be  carried  on  through  the  office  of  the  Secretary,  in  order  that  die 
offioal  records  shall  be  complete. 

Sec«  S.  Sub-conunittees  shall  whenever  possible  make  direct  examination 
and  tests  of  the  subject  under  investigation,  and  shall  not  accept  tests, 
data  or  information  furnished  by  others  without  first  satisfying  themselves 
as  to  the  accuracy  thereof.  They  shall  in  no  case  recommend  an  award 
solely  on  the  basis  of  tests,  data  or  information  furnished  by  parties  in  any 
way  interested  in  the  subject  of  the  award  When  data  submitted  by 
persons  not  members  of  the  sub-committee  are  included  in  the  latter's  report, 
it  shall  be  so  stated. 

Sec  9i  Sub-committees  must  ascertain  that  articles,  processes,  products, 
etc,  examined  are  genuine  samples  of  the  subject  under  investigation. 

Sec  la  Each  sub-committee  on  investigation  shall  report  its  progress 
to  the  Conunittee  at  intervals  of  not  more  than  two  consecutive  stated  meet- 
ings ;  and  any  sub-committee  failing  so  to  report  for  four  consecutive  stated 
meetings  may  be  discharged  from  further  consideration  of  the  subject  at  the 
discretion  of  the  Chairman,  who  shall  then  appoint  a  new  sub-committee  to 
continue  the  investigation. 

Sec  II.  Any  member  of  a  sub-committee  on  investigation  failing  to  dis- 
charge his  duties  may  be  replaced  by  another  member  at  the  discretion  of 
die  Chairman. 

Sec  12.  Sub-committees  may  request  applicants  to  furnish  drawings, 
diagrams  or  other  exhibits  for  the  purpose  of  investigations  and  for  the 
records  of  the  Committee. 

Sec  13.  When  it  is  found  that  the  subject  under  investigation  has 
become  involved  in  litigation,  the  sub-committee  shall  defer  further  action 
nntil  the  litigation  is  terminated,  or  the  Committee  decides  that  the  sub- 
committee may  proceed. 

Article  VI. — Sub-Commiitee  Meetings. 

Section  i.  A  quorum  for  the  transaction  of  business  at  any  meeting 
of  a  sub-committee,  properly  called,  shall  consist  of  the  one  or  more  members 
present 

Sec  2.  No  applicant  or  other  person  interested  in  the  issue  of  an  in- 
vestigation shall  be  present  at  a  meeting  of  a  sub-committee  or  of  the 
Committee  except  at  the  invitation  of  the  sub-committee  charged  with 
the  investigation. 

Article  VII. — Sub-Committees'  Reports, 

Section  i.  Reports  of  progress  and  final  reports  of  sub-committees  shall 
be  made  to  the  Committee  in  writing.  Final  reports  shall  begin  and  end 
substantially  as  indicated  in  Form  B. 
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Sec.  2.  When  a  sub-committee  on  investigation  deems  the  subject  upon 
which  it  reports  worthy  of  an  award  of  the  Elliott  Cresson  Medal,  the 
Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal  of  Merit,  or  the 
Certificate  of  Merit,  it  shall  include  in  its  report  a  recommendation  to  that 
effect;  and  such  recommendation  may  be  adopted  by  a  majority  vote  of  the 
Committee,  but  shall  not  be  changed  except  by  a  vote  of  two-thirds  of  the 
members  present. 

Sec.  3*  A  report  of  a  sub-committee  on  investigation,  before  its  accept- 
ance  by  the  Committee,  may  be  edited  by  the  Secretary  of  the  Institute  in 
conjunction  with  the  chairman  of  the  sub-committee,  but  without  materially 
changing  its  meaning  or  effect.  The  Secretary  and  chairman  may  be  as- 
sisted in  this  work  by  the  Publications  Committee  of  the  Institute,  or  by  an 
editing  committee  appointed  by  the  Chairman  of  the  Committee. 

Sec.  4.  A  report  of  a  sub-committee  on  investigation,  before  Its  ac- 
ceptance by.  the  Committee,  shall  be  signed  by  a  majority  of  the  members 
of  the  sub-committee  charged  with  the  investigation. 

Sec.  5.  Any  member  or  members  of  a  sub-committee  may  file  a  minority 
report  at  least  three  days  prior  to  the  meeting  at  which  the  majority  report 
is  to  be  presented. 

Sec.  6.  No  member  of  a  sub-committee  shall  be  permitted  to  sign  a 
report  without  having  personally  examined  the  subject  under  investigation. 
or  taken  part  in  its  discussion  at  a  meeting  of  the  sub-committee. 

Sec.  7.  Reports  of  sub-committees  on  investigation  shall  be  accompanied 
by  such  drawings,  diagrams  or  other  exhibits  as  will  serve  to  elucidate 
the  subject. 

Sec.  8.  All  exhibits  pertaining  to  reports  shall  be  numbered,  marked  for 
identification,  and  signed  by  the  Secretary  of  the  Institute  in  substantially  the 
following  form,  and  the  seal  of  the  Institute  shall  be  impressed  thereon :~ 

Exhibit  No. ,  pertaining  to  report  of  the  Committee  on  Science  and 

the  Arts  No.  


Secretary. 

Sec.  9.  Reports  must  be  in  the  Secretary's  hands  at  least  one  week  pre- 
vious to  the  stated  meeting  at  which  they  are  to  be  presented. 

Sec.  10.  After  the  report  of  a  sub-committee  on  investigation  has  passed 
its  first  reading  before  the  Committee,  a  copy  of  it  may  be  furnished  the 
applicant,  who  may  make  any  explanation  or  objections,  in  writing,  addressed 
to  the  Chairman  of  the  Committee;  but  such  writing  must  be  received  not 
later  than  the  next  stated  meeting  of  the  Committee. 

Sec.  II.  The  report  of  a  sub-committee  on  investigation  may  be  dis- 
cussed and  amended  at  the  meeting  of  the  Committee  at  which  it  is  first 
presented,  but  shall  be  laid  over  for  a  second  reading  and  final  action  until 
the  next  stated  meeting;  except  where  no  recommendation  of  an  award  is 
made  in  the  report,  when  it  may,  by  a  majority  vote,  be  finally  disposed  of 
after  first  reading. 
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Sec.  12.  Final  action  on  a  report  of  a  sub-committee  on  investigation 
recommending  an  award  shall  not  be  taken  unless  at  least  one  member  of 
the  sub-oommittee  who  signed  the  report  is  present 

* 
Article  VIII. — Notices  of  Recommendations. 

Section  i.  In  the  case  of  investigations  made  upon  application,  it  shall 
be  the  duty  of  the. Secretary  to  certify  to  applicants  the  recommendation  of 
the  sub-committee  within  ten  days  after  this  recommendation  is  adopted 
by  the  Committee. 

Article  IX. — Reconsideration, 

Section  i.  Upon  the  adoption  of  a  report  of  a  sub-committee  a  motion 
for  reconsideration  may  not  be  made  before  the  stated  meeting  following. 
If  such  a  motion  is  then  made  and  accepted,  a  vote  of  two-thirds  of  a 
quorum  for  final  action  shall  be  required  to  change  the  report  as  previously 
adopted. 

Sec  2.  A  second  investigation  of  a  subject  shall  not  be  ordered  except 
on  a  vote  of  two-thirds  of  the  members  present  at  a  stated  meeting. 

Article  X.— Advertisement  of  Recommendations. 

Section  i.  Upon  the  adoption,  by  the  Committee  on  Science  and  the 
Arts,  of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  a 
discovery,  invention,  improvement  or  manufacture  is  worthy  of  an  award 
of  the  Elliott  Cresson  Medal,  publication  shall  be  made  in  three  successive 
issues  of  the  Journal  of  The  Franklin  Institute,  stating  that  at  the  expira- 
tion of  three  months  from  the  date  of  the  first  publication,  the  person  msJdng 
such  discovery,  invention,  improvement  or  manufacture  shall  be  entitled 
to  receive  the  award  of  the  said  medal,  unless  within  that  time  satisfactory 
evidence  shall  have  been  submitted  to  the  Committee  on  Science  and  the 
Arts  of  the  want  of  originality  or  merit,  in  the  supposed  discovery,  invention, 
improvement,  or  manufacture. 

Sec  2.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  distinguished 
work  in  science  or  the  arts  is  worthy  of  an  award  of  the  Howard  N.  Potts 
Medal,  publication  shall  be  made  in  three  successive  issues  of  the  Journal 
of  The  Franklin  Institute,  stating  that  at  the  expiration  of  three  months 
from  the  date  of  the  first  publication,  the  person  who  has  done  such  work 
shall  be  entitled  to  receive  the  award  of  the  said  medal,  unless  within  that 
time  satisfactory  evidence  shall  have  been  submitted  to  the  Committee  on 
Science  and  the  Arts  of  the  want  of  originality  or  merit  in  the  supposed 
distinguished  work  in  science  and  the  arts. 

Sec  3-  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Franklin  Medal 
shall  be  conclusive  without  advertisement. 
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Sec.  2.  When  a  sub-committee  on  investigation  deems  the  subject  upon 
which  it  reports  worthy  of  an  award  of  the  Elliott  Cresson  Medal,  the 
Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal  of  Merit,  or  the 
Certificate  of  Merit,  it  shall  include  in  its  report  a  recommendation  to  that 
effect;  and  such  recommendation  may  be  adopted  by  a  majority  vote  of  the 
Committee,  but  shall  not  be  changed  except  by  a  vote  of  two-thirds  of  the 
members  present. 

Sec.  3-  A  report  of  a  sub-committee  on  investigation,  before  its  accept- 
ance by  the  Committee,  may  be  edited  by  the  Secretary  of  the  Institute  in 
conjunction  with  the  chairman  of  the  sub-committee,  but  without  materially 
changing  its  meaning  or  effect.  The  Secretary  and  chairman  may  be  as- 
sisted in  this  work  by  the  Publications  Committee  of  the  Institute,  or  by  an 
editing  committee  appointed  by  the  Chairman  of  the  Committee. 

Sec.  4.  A  report  of  a  sub-committee  on  investigation,  before  its  ac- 
ceptance by  the  Committee,  shall  be  signed  by  a  majority  of  the  members 
of  the  sub-committee  charged  with  the  investigation. 

Sec.  5.  Any  member  or  members  of  a  sub-committee  may  file  a  minority 
report  at  least  three  days  prior  to  the  meeting  at  which  the  majority  report 
is  to  be  presented. 

Sec.  6.  No  member  of  a  sub-committee  shall  be  permitted  to  sign  a 
report  without  having  personally  examined  the  subject  under  investigation, 
or  taken  part  in  its  discussion  at  a  meeting  of  the  sub-committee. 

Sec.  7.  Reports  of  sub-committees  on  investigation  shall  be  accompanied 
by  such  drawings,  diagrams  or  other  exhibits  as  will  serve  to  elucidate 
the  subject. 

Sec.  8.  All  exhibits  pertaining  to  reports  shall  be  numbered,  marked  for 
identification,  and  signed  by  the  Secretary  of  the  Institute  in  substantially  the 
following  form,  and  the  seal  of  the  Institute  shall  be  impressed  thereon:— 

Exhibit  No. ,  pertaining  to  report  of  the  Committee  on  Science  and 

the  Arts  No.  


Secretary. 

Sec.  9.  Reports  must  be  in  the  Secretary's  hands  at  least  one  week  pre- 
vious to  the  stated  meeting  at  which  they  are  to  be  presented. 

Sec  10.  After  the  report  of  a  sub-committee  on  investigation  has  passed 
its  first  reading  before  the  Committee,  a  copy  of  it  may  be  furnished  the 
applicant,  who  may  make  any  explanation  or  objections,  in  writing,  addressed 
to  the  Chairman  of  the  Committee;  but  such  writing  must  be  received  not 
later  than  the  next  stated  meeting  of  the  Committee. 

Sec.  II.  The  report  of  a  sub-committee  on  investigation  may  be  dis- 
cussed and  amended  at  the  meeting  of  the  Committee  at  which  it  is  first 
presented,  but  shall  be  laid  over  for  a  second  reading  and  final  action  until 
the  next  stated  meeting;  except  where  no  recommendation  of  an  award  is 
made  in  the  report,  when  it  may,  by  a  majority  vote,  be  finally  disposed  of 
after  first  reading. 
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Sec  12.  Final  action  on  a  report  of  a  sub-committcc  on  investigation 
recommending  an  award  shall  not  be  taken  unless  at  least  one  member  of 
the  sub-committee  who  signed  the  report  is  present 

* 
Article  VIII. — Notices  of  Recommendations. 

Section  i.  In  the  case  of  investigations  made  upon  application,  it  shall 
be  the  duty  of  the. Secretary  to  certify  to  applicants  the  recommendation  of 
the  sub-committee  within  ten  days  after  this  recommendation  is  adopted 
by  the  Committee. 

Article  IX. — Reconsideration, 

Section  i.  Upon  the  adoption  of  a  report  of  a  sub-conunittee  a  motion 
for  reconsideration  may  not  be  made  before  the  stated  meeting  following. 
If  such  a  motion  is  then  made  and  accepted,  a  vote  of  two-thirds  of  a 
quorum  for  final  action  shall  be  required  to  change  the  report  as  previously 
adopted. 

Sec  2.  A  second  investigation  of  a  subject  shall  not  be  ordered  except 
on  a  vote  of  two-thirds  of  the  members  present  at  a  stated  meeting. 

Article  X. — Advertisement  of  Recommendations. 

Section  i.  Upon  the  adoption,  by  the  Committee  on  Science  and  the 
Arts,  of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  a 
discovery,  invention,  improvement  or  manufacture  is  worthy  of  an  award 
of  the  Elliott  Cresson  Medal,  publication  shall  be  made  in  three  successive 
issues  of  the  Journal  of  The  Franklin  Institute,  stating  that  at  the  expira- 
tion of  three  months  from  the  date  of  the  first  publication,  the  person  making 
such  discovery,  invention,  improvement  or  manufacture  shall  be  entitled 
to  receive  the  award  of  the  said  medal,  unless  within  that  time  satisfactory 
evidence  shall  have  been  submitted  to  the  Committee  on  Science  and  the 
Arts  of  the  want  of  originality  or  merit,  in  the  supposed  discovery,  invention, 
improvement,  or  manufacture. 

Sec.  2.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  distinguished 
work  in  science  or  the  arts  is  worthy  of  an  award  of  the  Howard  N.  Potts 
MedaU  publication  shall  be  made  in  three  successive  issues  of  the  Journal 
of  The  Franklin  Institute,  stating  that  at  the  expiration  of  three  months 
from  the  date  of  the  first  publication,  the  person  who  has  done  such  work 
shall  be  entitled  to  receive  the  award  of  the  said  medal,  unless  within  that 
time  satisfactory  evidence  shall  have  been  submitted  to  the  Committee  on 
Science  and  the  Arts  of  the  want  of  originality  or  merit  in  the  supposed 
distinguished  work  in  science  and  the  arts. 

Sec.  3.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Franklin  Medal 
shall  be  conclusive  without  advertisement. 
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'r  Sic.  4.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Edward  Long- 
streth  Medal  of  Merit  shall  be  conclusive  without  advertisement 

Sec.  5.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Certificate  of 
Merit  shall  be  conclusive  without  advertisement. 

AsncLB  XL— Protests. 

Section  i.  Protests  against  recommendations  advertised  by  publication 
in  the  Journal  must  be  received  within  three  months  of  the  date  of  first 
publication.  Such  protests  shall  be  presented  to  the  Committee  at  its  next 
stated  meeting  following  date  of  receipt,  and  shall  be  affirmed  only  by  a 
vote  of  two-thirds  of  a  quorum  for  final  action,  in  which  case  a  re-investiga- 
tion shall  be  made. 

Article  XIL— Institute  Reports. 

Section  i.  Reports  issued  by  the  Institute  shall  begin  and  end  sub- 
stantially as  in  Form  C  below.  They  shall  be  written  upon  an  official  form 
provided  by  the  Institute. 

Sec  2.  Reports  when  issued  shall  state  that  they  are  the  action  of  The 
Franklin  Institute  by  its  Committee  on  Science  and  the  Arts.  They  shall  be 
attested  by  the  President  and  the  Secretary  of  the  Institute  and  by  the 
Chairman  of  the  Committee,  and  shall  be  impressed  with  the  seal  of  the 
Institute;  and  they  may  also  bear  the  names  of  the  members  who  signed 
the  sub-committee's  report 

Sec.  3.  It  shall  be  the  duty  of  the  Secretary  to  furnish  applicants  for 
investigation  with  a  copy  of  the  Institute's  Report 

Article  XIII. — Amendments  to  Regulations. 

SEcnoN  I.  Proposals  to  amend  these  regulations  shall  be  presented  to 
the  Committee  in  writing,  signed  by  at  least  two  members.  Hiey  may  be 
considered  when  presented,  but  shall  not  be  acted  upon  until  the  next  stated 
meeting  after  presentation,  and  shall  then  be  adopted  if  agreed  to  by  two- 
thirds  of  the  required  quorum. 

Sec  2.  Notice  of  proposed  amendments  shall  be  sent  to  each  member 
on  the  programme  for  the  meeting  at  which  they  may  be  acted  upon. 
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RXPORT  FORMS  OP  COXMITTBS  OH  SCIBHCB  AVD  THB  ARTS 

*     FORM  A 
(Application  for  Investigation) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF    PENNSYLVANIA 

FOR  THB 

PROMOTION  OF  THE   MECHANIC  ARTS 

In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con- 
sideration of  your  invention  or  discovery  entitled  


the  following  data  are  requested  for  the 


information  of  the  Committee  on  Science  and  the  Arts : 

1.  What  is  the  specific  purpose  of  the  invention? 

2.  What  is  the  condition  of  the  prior  art  in  this  regard? 

3.  What  improvement  is  claimed  to  be  effected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  Office 

before  allowance  of  patent  claims? 

7.  Is  the  invention  now  in  actual  use? 

8.  If  so,  since  when? 

9.  Where  may  it  be  seen  in  operation  ? 

10.  Are  you  prcjiared  to  submit  drawings  of  the  apparatus  or  device  ? 

11.  Are  you  prepared  to  submit  a  model  of  the  apparatus  or  device? 

12.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  to -sub- 

mit specimens  of  the  ingredients  and  of  the  compound  sufficient 
for  the  purpose  of  experiments  ? 

13.  If  the  invention  is  a  chemical  process,  are  you  prepared  to  give  a 

demonstration  of  the  same? 


IMPORTANT   TO    APPLICANT 

This  application  carefully  filled  in  and  other  available  matters  descriptive 
of  the  invention  or  process  together  with  two  copies  of  each  of  the  United 
States  patents  issued  to  applicant  must  be  returned  promptly  to  the  Secretary 
of  The  Franklin  Institute,  15  South  Seventh  Street,  Philadelphia,  Pa. 

(A  copy  of  Form  A,  above,  may  be  obtained  from  the  Secretary  of  the 
Institute  and  must  be  filled  in,  signed  and  promptly  returned  by  an  applicant 
for  an  examination  of  and  a  report  upon  an  invention  or  discovery.) 
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FORM  B 
i  Sub-committee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

OP  THE 

STATE   OF    PENNSYLVANIA 

FOE  THE 

PROMOTION  OF  THE   MECHANIC  ARTS 


S.  &  A.  Case  No 

Report  of  Sub-Committee,  dated 
Investigating  


To  the  Committee  on  Sqence  and  the  Arts: 

Your  sub-committee  appointed  to  investigate  the  above  subject  report 
as  follows: 


(discovery 
excellence  of  construction 
mgenuity  and  novelty 
or 

ol  your  sub-committee  recommeods 

the  award  of to of  


Respectfully  submitted, 


Chaiman, 


Adopted  at  the  Stated  Meeting  of 19 
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FORM  C 

(Institttte  Report  Forms) 
THE  FRANKLIN  INSTITUTE 

OP  THB 

STAtB  OP   PBNNSYLVAKIA 

POH  THE 

promotion  op  thb  mechanic  akts 

Hall  op  the  Institutb, 
Philadelphia, 


S.  ft  A.  Case  No 

The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  through  its 

Committee  on  Science  and  the  Arts,  investigating 

reports  as  follows: 


C  discovery 

V  -J      ^>        f  .1.       I  excellence  of  construction 

In  consideration  of  the    -<  .  •*.       j         f*_ 

I  ingenuity  and  novelty 

[^or 


of the  Institute  awards  the 


to of 


President. 

[seal] 

Secretary. 

Countersigned 

Chairman  of  the  Committee  on  Science  and  the  Arts. 


PRESIDENT'S  REPORT  AND  REPORTS  OP  THE  COM- 
MITTEES OF  THE  INSTITUTE  AND  THE  COMMIT- 
TEES  OF  ITS  BOARD  OF  MANAGERS. 

POR  THE  FISCAL  TEAR  BHDIHO  SEPTEMBER  3(1,  19IS. 


REPORT  OF  THE  PRESIDENT 

POR  THE  PI8CAL  TEAR  BHDIHO  SEPTEXBER  3(1,  19IS. 

To  the  Members  of  The  Franklin  Institute: 

Your  Board  of  Managers  has  instructed  me  to  report  to  you  upon  the 
work  of  the  Institute  for  the  year  ending  September  jo,  1918.  This  writing 
is  the  report 

Your  Board  is  able  to  report  that  in  spite  of  the  difficulties  occasioned  by 
the  continued  absence  of  the  Secretary,  the  Science  and  Arts  Assistant,  and 
four  members  of  the  Board  of  Managers,  two  of  them  Committee  Chairmen, 
these  absences  being  due  to  the  war,  all  of  the  customary  work  of  the 
Institute  was  carried  on  through  the  year. 

The  Managers  hope  that  you  will  re^d  the  attached  committee  reports  in 
full,  and  that  this  reading  will  bring  to  you  the  conviption  that  this  work 
intrusted  to  them  by  you  has  been  faithfully  performed.  It  is  by  reading 
these  committee  reports  that  the  members  may  obtain  the  greatest  measure  of 
knowledge  of  the  affairs  of  the  Institute. 

The  year's  operating  expenses  of  the  Institute  were  considerably  greater 
in  some  details  than  in  previous  years,  but,  as  you  may  learn  from  the  report 
of  the  Finance  Conunittee,  the  financial  condition  of  the  Institute  remains  good. 

There  is  nothing  of  moment  that  the  Board  can  add  to  what  has  been  said 
in  previous  reports  in  reference  to  the  Building  Fund,  which  now  stands  at 
$474,000,  of  which  $245,000  is  invested  in  the  building  site  on  Logan  Square. 

The  opening  of  the  new  Parkway  makes  more  evident  the  great  value 
for  the  purposes  of  the  Institute  of  the  property  we  now  own  on  Logan 
Square  at  and  near  the  corner  of  Nineteenth  and  Race  Streets.  During  the 
past  year  we  have  acquired  one  new  building  and  lot  on  this  site,  so  that  the 
Institute  now  owns  five  buildings  and  lots  fronting  on  Race  Strett  and  four 
fronting  on  Nineteenth  Street  in  the  rear  of  these  five. 

The  Board  is  still  cofident  that  the  knowledge  of  the  work  that  the  Insti- 
tute is  doing — ^work  of  great  value  to  the  citizen  and  the  State — ^will  ultimately 
attract  the  funds  necessary  to  the  provision  of  a  building  more  conveniently 
located  and  more  nearly  adequate  to  the  accomplishment  of  the  Institute's 
purposes  than  is  this  old  and  beautiful  structure. 

The  work  of  the  year  is  set  out  in  detail  in  the  reports  of  the  conmiittefs, 
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attached  hereto,  and  to  be  printed  in  full  in  the  1919  Year  Book.    I  comment 
briefly  upon  these  reports  as  follows : 

The  Library  Committee,  Doctor  Leffmann,  chairman,  reports  2388  addi- 
tions to  the  Library.  Other  interesting  information  is  contained  in  the  report, 
including  some  reference  to  the  difficulties  of  operation  during  the  period 
of  the  war. 

The  Committee  on  Museums,  Mr.  Outerbridge,  chairman,  reports  a  num- 
ber of  valuable  additions  to  the  group  of  models  and  historical  apparatus. 

The  report  of  the  Committee  on  Meetings,  Mr.  Rogers,  chairman,  is 
mainly  a  record  of  the  stated  meetings  of  the  Institute  held,  the  subjects  dis- 
cussed and  the  medals  awarded.  Members  who  read  this  report  will  have  an 
appreciative  knowledge  of  the  importance  of  the  lecture  course. 

The  report  of  the  Committee  on  Stocks  and  Finance,  Mr.  For  stall,  chair- 
man, contains  a  list  of  the  funds  held  by  the  Institute  and  a  statement  of  the 
receipts  and  expenditures  of  the  year.  I  quote  the  last  paragraph  of  this 
report  in  its  entirety  and  express  the  hope  that  the  members  will  read  the 
report  in  full: 

"  The  total  increase  since  last  year  in  the  principal  of  all  funds  amounts 
to  $14,040.91,  of  which  the  principal  item  is  $12,778.97  for  The  Franklin 
Institute  Building  Fund.  It  is  a  gratifying  fact  that  under  war  conditions  we 
were  able  to  close  the  year  with  a  surplus  in  operating  account  of  $539.38." 

During  the  months  of  difficulty  through  which  we  recently  have  passed, 
reassuring  indeed  has  been  the  knowledge  that  the  securities  owned  by  the 
Institute  and  in  the  custody  of  its  Board  of  Trustees,  Mr.  Fraley,  chairman, 
are  in  the  main  of  the  highest  reliability  and  reasonably  certain  to  retain 
their  earning  value.  Your  Board  feels  little  anxiety  about  them,  though  th^re 
has  been  some  shrinkage  in  their  market  value. 

The  report  of  the  Committee  on  Sectional  Arrangements,  Doctor  Keller, 
chairman,  contains  a  statement  of  the  meetings  of  the  Sections,  with  their 
many  important  lectures  and  discussions.  It  is  interesting  to  note  that  during 
the  year  joint  meetings  have  been  held  with  the  American  Institute  of  Elec- 
trical Engineers,  the  American  Society  of  Mechanical  Engineers,  the  Illumi- 
nating Engineering  Society  and  the  Physics  Club. 

The  report  of  the  Committee  on  Publications,  Mr.  Levy,  chairman,  in 
addition  to  the  detail  usual  to  the  Annual  Report  of  the  Committee,  calls 
attention  to  a  reduction  of  sixteen  pages  in  the  size  of  the  Journal,  made  pur- 
suant to  the  request  of  the  Government  for  a  conservation  of  paper.  A  large 
increase  in  the  cost  per  page  of  printing  the  Journal  made  this  step  important 
for  reasons  of  economy  in  expenditure  of  the  funds  of  the  Institute,  as  well 
as  in  the  stock  of  paper. 

The  report  of  the  Committee  on  Instruction,  Mr.  Paul,  chairman,  con- 
tains a  statement  of  the  work  undertaken  at  the  Government's  request  in  the 
field  of  wireless  transmission  of  Intelligence,  as  well  as  the  general  detail  of 
the  usual  work  of  the  schools. 

The  report  of  the  Con/mittee  on  Science  and  the  Arts,  Doctor  Creighton, 
chairman,  is  mainly  a  statement  of  the  activities  of  the  Committee  during  the 
year.  It  shows  that  the  standards  of  the  Committee  were  well  maintained. 
Thirty  subjects  were  considered  and  fifteen  awards  made. 
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The  Committee  on  Exhibitions,  Mr.  Chambers,  chairman,  reports  no 
activities  during  the  year. 

The  Committee  on  Election  and  Resignation  of  Members,  Mr.  Gibbs, 
chairman,  reports  the  election  of: 

Resident  members   15 

Non-resident  members  17 

Associate  members 7 

Life  members 5 

Second  class  stock  members i 

Total   45 

The  resignation  of : 

Resident  members   16 

Non-resident  members  13 

Second  class  stock  members o 

Associate  members i 

Total  30 

The  death  of: 

Resident  members 5 

Non-resident  members  7 

Second  class  stock  members o 

Honorary  members   o 

Life  members 5 

Total   17 

Total  of  resignations  and  deaths 47 

Dropped  for  non-payment  of  dues 10 

57 
Loss  in  membership — ^all  classes  12 

In  this  connection  your  Board  of  last  year  reported  to  you  as  follows: 
"  Our  membership  grrows  slowly.  We  are  not  very  good  advertisers,  and 
the  knowledge  of  the  value  of  the  Institute's  work  is  not  forced  upon  the 
community.  We  do  not  conduct  campaigns  for  membership  or  for  funds. 
Doubtless  we  will  attract  a  larger  membership  when  we  are  domiciled  in  a 
more  prominent  and  popular  location." 

During  the  two  years  just  past,  many  of  the  members  of  the  Institute, 
those  of  them  suitably  aged  and  conditioned,  have  been  absent  f  romT  our  coun- 
cils in  the  active  service  of  their  country — z  service  of  honor  and  of  danger- 
And  we  have  missed  them.  Those  of  us  not  so  happily  aged  and  conditioned 
have  endeavored  in  our  less  heroic  sphere  to  maintain  the  traditional  work  of 
the  Institute  and,  where  opportunity  has  offered,  to  turn  the  energies  of  our 
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organization  to  the  furtherance  of  the  great  cause.    The  committee  reports  of 
the  two  years'  last  past  indicate  the  measure  of  success  attained. 

Fellow-members  of  The  Franklin  Institute,  important  as  is  the  service  we 
and  kindred  institutions  are  created  to  render,  there  is  another  class  of  service 
not  mentioned  in  our  charter  and,  at  the  moment,  more  important  to  the  world 
than  the  promotion  of  mechanic  arts,  or  aught  else,  and  to  the  consideration  of 
this  and  of  our  relation  to  it,  with  the  approval  of  your  Board  of  Managers,  I 
<levote  a  few  sentences. 

The  great  war,  now  happily  ended,  has  had  a  profound  influence  on  all 
political  and  social  relations  of  the  civilized  world.  Even  in  our  own  country 
of  free  institutions  and  of  equality  of  opportunity,  the  ferment  of  unrest — the 
thirst  for  change,  sometimes,  illogically,  for  the  change's  sake  only — ^is  present, 
as  is  also  the  impulse,  often  as  illogical,  to  resist  all  or  any  change.  With 
affairs  political  and  affairs  social  we,  as  an  institution,  have  nothing  to  do. 
In  our  democratic  body,  in  the  membership  of  The  Franklin  Institute,  are  men 
of  many  creeds  and  of  many  political  convictions.  As  a  body  we  have  no 
political  bias — we  have  no  social  formube.  We  rejoice  that  this  is  so.  And  we, 
the  members  of  The  Franklin  Institute,  a  democratic  organization  for  the 
promotion  of  the  scientific  interests  of  the  state  and  the  citizen,  may  reasonably 
believe,  and  believing  rejoice,  that  our  institution,  pursuing  amid  the  political 
and  social  ferment  of  the  time  the  even  tenor  of  its  way,  one  hundred 
years  old  yet  ever  young,  bearing  a  century  of  tradition,  yet  in  step  with  the 
most  modern  thought,  that  this  institution  composed  of  men  of  widely  different 
social  and  political  creeds,  offers  a  compelling  exaniple  in  conservatism  to  the 
radical  and  in  progress  to  the  Bourbon.  While  we  disclaim  any  function 
other  than  the  promotion  of  the  mechanic  arts,  we  are  a  stabilizing  influence 
on  the  political  and  social  life  of  the  community.  This  by-product  of  the 
Institute's  efforts  to  be  useful,  though  having  nothing  to  do  with  its  declared 
purposes,  though  not  the  result  of  any  conscious  effort,  is  none  the  less  real, 
none  the  less  valuable  to  the  community.  The  realization  of  its  existence 
should  be  a  highly  gratifying  thought,  and  a  stimulating  influence  to  each  of 
us.  This  is  the  thought  that  came  to  me  as  I  strove  to  apprehend  the  influence 
of  the  great  world  upheaval  upon  the  Institute  and  the  reaction  of  the 
Institute  upon  it. 

We  enter  the  New  Year — we  face  the  problem  of  the  new  year  confident 
that  in  the  days  to  come  as  in  the  years  past  there  will  be  opportunity  for  such 
useful  work  as  the  Institution  is  equipped  to  execute;  and  the  members  of 
your  Board  of  Managers  looking  forward  t<3  this  continuing  opportunity  are 
appreciative  of  the  privilege  and  responsibility  of  the  position  of  control  to 
which  you  have  chosen  them. 

Respectfully  submitted, 

The  Board  of  Managers. 

Walton  Clark, 

President. 
Philadelphia,  January  8,  1919. 
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REPORT  OF  THE  COMMITTEE  ON  LIBRARY 

FOR  THE  FISCAL  TEAR  EHDINO  SEPTEMBER  »,  1918. 

[abstract.] 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  Committee  on  Library  respectfully  submits  the  following  statement 
of  the  activities  in  the  library  during  the  year  ending  September  30,  1918: 
The  additions  to  the  library  were  as  follows : 

Source                                                            Bd.Vols.    Unbd.  Vols.    Pphs.  Maps 

By  Gift   477            227          1002                i 

Binding    455 

Journal 21             17            29 

Purchase : 

Books  and  Periodicals  Acc't.  13               2 

Lea  Fund   25               i 

Moore  Fund 65               8 

Morris  Fund   15 

Potts  Fund  10 

Periodical  Completion  Fund  7              13 


1088           268          1031                I 
Total  additions  for  the  year  2388 

There  were  available  for  the  use  of  the  Committee  $3150  appropriated  by 
the  Board  of  Managers  and  $2047.54,  the  income  of  the  various  trust  funds. 

The  expenditures  for  the  year  were  $1331.73  for  subscriptions  to  maga- 
zines and  other  periodical  publications,  $1143.15  for  binding,  $210.03  for 
general  expenses  and  $657.55  for  books. 

Donors: 

Gifts  of  books,  pamphlets  and  periodicals  in  large  quantities  or  of  unusual 
value  were  received  from  Prof.  Abraham  Henwood,  Drs.  Robert  H.  Bradbury, 
and  George  A.  Hoadley,  Crocker- Wheeler  Company,  Messrs.  Chambers  and 
Hubbell,  Cresson-Morris  Company,  Henry  Bower  Manufacturing  Company, 
Hess-Bright  Manufacturing  Company,  Trautwine  Company,  Mrs.  Louis 
Eschner,  Mrs.  C.  E.  Stafford,  Messrs.  H.  M.  B.  Bary,  Henry  Beyer,  George 
Breed,  Hugo  Bilgram,  H.  B.  Hackett,  Louis  E.  Levy,  and  Lawrence  T.  Paul. 

The  contents  of  the  library ^n  September  30,  1918,  were: 

Volumes,  bound  and  unbound    72,376 

Pamphlets  14,268 

Maps  and  charts 2,289 

Photographs 1.336 

Pamphlets: 

During  the  year  a  further  and  final  sorting  was  made  and  those  retained 
are  now  being  classified  in  order  that  they  may  be  accessible  for  reference  even 
though  they  are  not  bound  up. 
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The  work  of  preparing  th<;  material  for  binding  is  being  continued, 
however. 

Bindiftg: 

During  the  year  the  following  passed  through  the  bindery : 

Volumes  of  periodicals 125 

Volumes  of  British  Patent  Specifications 150 

Volumes  of  U.  S.  Patent  Specifications iii 

Volumes  of  British  Abridgments 6g 

Volumes  charged  tp  the  Moore  Fund 7 

Rebound  2 

Repaired    i 

Maps,  mounted 3 

Periodicals: 

The  total  number  of  periodical  publications  received  by  exchange,  gift 
or  purchase  was  752. 

Evening  Hours: 

The  library  was  open  until  10  o'clock  on  43  evenings  during  the  year. 

Library  Publications: 

No  library  publication  was  issued  during  the  past  year  because  of  the 
increased  costs  of  printing  and  the  general  tendency  to  conserve  paper. 

Respectfully  submitted, 

Henry  Leffmann, 

Chairman, 
Philadelphia^  January  8,  1919. 

REPORT  OF  THE  COMMITTEE  ON  MUSEUM 

FOR  THE  FISCAL  YEAR  ENDIHO  SEPTEMBER  30,  1918. 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  following  additions  were  made  to  the  Institute's  collection  of  models 
and  historic  apparatus : 

Two  sections  of  old  wood  water  pipe  found  on  Arch  Street,  west  of  loth, 
in  front  of  property  1007  Arch  Street.  Taken  out  during  the  recent  excava- 
tion for  the  new  subway.    Gift  of  Mr.  Henry  H.  Quimby. 

Copy  of  medal  awarded  to  Robinson's  Jones  and  Company,  for  the  best 
military,  naval,  sporting  and  plain  fiat  buttons,  by  the  American  Institute,  New 
York,  1833.    Gift  of  John  Steinmetz  and  Sons,  Boston. 

Two  small  electric  motors  from  the  collection  of  Dr.  J.  Foster  Flagg. 
Gift  of  Prof.  Henry  V.  Gummere. 

Specimens  of  old  type  incandescent  lamps,  globes  and  shades.  Gift  of 
Prof.  A.  J.  Rowland. 
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Collection  of  railroad  tickets  made  by  Robert  D.  Jenks,  Esq.  Gift  of 
Mrs.  Robert  D.  Jenks. 

Wrought-iron  spike  from  the  road-bed  of  the  old  state  line  built  from 
Philadelphia  to  Columbia  and  opened  in  1832.    Gift  of  Prof.  Lewis  M.  Haupt 

One  half  section  (weighing  about  190  pounds)  of  a  solid  block  of  cast 
iron  12  inches  in  each  dimension  cast  in  an  iron  mY)uld  from  non-chilling 
iron,  machined  on  all  sides  and  cut  in  half,  leaving  a  strip  about  i  inch 
wide  in  the  centre  to  show  the  fine  grained  fracture,  fret  from  draw  holes  or 
sponginess.  This  block  was  cast  in  1890,  two  years  after  the  process  of  casting 
non-chilling  iron  for  machinable  castings  in  iron  moulds  to  insure  solidity 
was  devised  and  put  into  daily  practical  use  in  the  foundry  of  William  Sellers 
and  Company,  Incorp.    Gift  of  William  Sellers  and  Company,  Incorp. 

Respectfully  submitted, 

Alexander  E.  Outerbridge,  Jr., 

Chairman, 
Philadelphia,  January  8,  1919. 


REPORT  OF  THE  COMMITTEE  ON  MEETINGS 

FOR  THE  FISCAL  TBAR  BHDIHO  SEPTEMBER  3(1,  19IS. 

To  the  President  and  Members  'of  The  Franklin  Institute: 

Eight  stated  meetings  of  the  Institute  were  held  during  the  year,  at  which 
interesting  and  important  papers  were  read,  most  of  which  have  since  been 
published  in  the  Journal. 

At  several  of  the  meetings  medals  were  presented  to  those  to  whom  they 
had  been  awarded. 

These  activities  during  the  year  were  as  follows: 

October  17,  191 7. 

"Occluded  Gases  in  Ferrous  Alloys,"  by  Gellert  AUeman,  "Ph.D.,  Pro- 
fessor of  Chemistry,  Swarthmore  College,  Swarthm'ore,  Pa. 

Presentation  was  made  to  Mr.  P.  Noyes  Riedinger,  representative  of  the 
Hooven,  Owens,  Rentschler  Company,  Hamilton,  Ohio,  of  the  Edward  Long- 
streth  Medal  of  Merit  awarded  to  that  Company  for  the  development  of 
ingenious  methods  used  in  the  manufacture  of  the  Hooven  Automatic 
Typewriter. 

November  21,  191 7. 

"  Industrial  Alcohol,"  by  M.  C.  Whitaker,  M.Sc,  D.  Chem.  Eng..  Vice- 
President,  U.  S.  Industrial  Alcohol  Company,  New  York  City,  N.  Y. 

Presentation  of  the  Edward  Longstreth  Medal  of  Merit  was  made  to 
Mr.  H.  D.  Hoffman,  representative  of  the  International  Money  Machine  Com- 
pany, for  that  Company's  coin  sorting,  recording  and  counting  apparatus. 
Also,  the  Edward  Longstreth  Medal  of  Merit  was  presented  to  Mr.  Christopher 
A.  Becker,  of  the  fifm  of  Christian  Becker,  Inc.,  for  the  Chainomatic  Balance. 


«< 
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December  19,  191 7. 

Military  Highways,"  by  Logan  Waller  Page,  Director,  Office  of  Public 
Roads  and  Rural  Engineering,  U.  S.  Department  of  Agriculture,  Washing- 
ton, D.  C.  Paper  presented  by  Mr.  E.  W.  James,  General  Inspector  of 
the  office. 

The  John  Scott  Legacy  Medal  and  Premium,  which  upon  recommendation 
of  the  Institute  had  been  ji warded  to  Mr.  Thomas  Bilyeu  for  his  inventions 
embodied  in  the  International  Money  Machine,  was  presented  to  Mr.  Edward 
C.  Baker,  who  received  it  for  Mr.  Bilyeu. 

January  16,  191 8. 

"Camp  Sanitation,"  by  W.  P.  Mason,  M.D.,  LL.D.,  Professor  of  Chemis- 
try, Rensselaer  Polytechnic  Institute,  Troy,  N.  Y. 

February  20,  1918. 

"  Dyestuff  s,"  by  Louis  Joseph  Matos,  Ph.D.,  Technical  Chemist  and  Chemi- 
cal Engineer,  National  Aniline  and  Chemical  Company,  New  York  City. 

March  20,  1918. 

"  Characteristics  of  American  Coals  in  By-Products  Coking  Practice," 
by  F.  W.  Sperr,  Jr.,  Chief  Chemist,  H.  Koppers  Company  Laboratories,  Mellon 
Institute,  Pittsburgh,  Pa. 

The  Edward  Longstreth  Medal  of  Merit  was  presented  to  Mr.  Levi  Talbot 
Edwards  for  the  Talbot  Compound  Air  Lift  System- 
April  17,  19 18. 

"  Growing  of  Medicinal  Plants  in  America,"  by  Lieutenant  Colonel  AUcr- 
ton  S.  Cushman,  Ph.D.,  Ord.  Dept.,  N.  A.  Formerly  Director,  The  Institute 
of  Industrial  Research,  Washington,  D.  C. 

■ 

May  15,  1918. 

Conferring  of  The  Franklin  Medals  and  addresses  by  recipients. 

The  Franklin  Medal,  awarded  to  Senator  Guglielmo  Marconi,  was  pre- 
sented to  His  Excellency,  Count  V.  Macchi  de  Cellere,  who  graciously  attended 
on  behalf  of  the  Royal  Italian  Government  for  transmission  to 
Senator  Marconi. 

Presentation  of  the  Franklin  Medal  was  also  made  to  Dr.  Thomas  Corwin 
Mendenhall,  of  Ravenna,  Ohio,  who  received  it  in  person  and  favored  the 
meeting  with  an  interesting  paper  entitled :  "  Some  Metrological  Memories." 

The  total  attendance  at  these  meetings  was  538. 

Respectfully  submitted, 

James  S.  Rogers. 

Chairman, 
Philadelphia,  January  8,  1919. 
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REPORT  OF  THE  COMMITTEE  ON  INSTRUCTION 

FOR  THB  FISCAL  TEAR  BNDIirO  SEPTEMBER  3(1,  Iflt. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

A  meeting  of  the  Alttmni  Association  was  held  under  the  supervision  of 
the  Committee  on  instruction  in  the  Hall  of  the  Institute  on  Friday  evening, 
Novem1>er  ^o,  1917.  At  this  nteeting  the  association  was  addressed  by  Mr. 
H.  A.  Homor,  Chief  Electrical  Engineer,  New  York  Shipbuilding  Corporation, 
Camden,  N.  J.  His  subject  was  "  The  Electrical  Equipment  of  the  Shipyard 
and  the  Ship."  Numerous  lantern  slides  were  shown  during  the  coarse 
of  the  lecture. 

The  courses  offered  in  the  ninety-fourth  year  of  The  Franklin  Institate 
School  of  Mechanic  Arts,  commencing  in  September,  1917,  were  substantially 
the  same  as  those  given  the  preceding  year.  Instruction  was  given  in  Mechani- 
cal Prawing,  Architectural  Drawing  and  Design,  Freehand  Drawing  and 
Water  Color,  Shop  Arithmetic  and  Algebra,  Plane  Geometry  and  Trigonom- 
etry, Applied  Mechanics  and  Machine  Design,  and  Theoretical  and  Practical 
Naval  Architecture. 

The  School  opened  on  September  z6,  19x7,  and  during  the  year  four  hun- 
dred and  one  individual  students  were  enrolled,  an  increase  of  approximately  8 
per  cent  over  the  enrollment  of  last  year.  The  largest  classes  formed  during 
the  year  were  those  in  First- Year  Mathematics  and  First- Year  Mechanical 
Drawing. 

The  past  year  was  one  of  the  best  in  the  history  of  the  School  as  indicated 
by  increased  enrollment,  the  high  grade  of  work  done  by  the  students,  and 
their  regular  attendance.  During  the  first  term  thirty-five  students  made  an 
average  of  90  per  cent.  or.  over,  and  fifty-six  had  a  perfect  attendance  record. 
During  the  second  term  fifty-one  students  nriade  an  average  of  90  per  cent 
or  over,  and  forty-four  had  a  perfect  attendance  record. 

The  faculty  for  the  year  was  as  follows: 

Dr.  Ross  W.  Marriott,  of  Swarthmore  College  Faculty,  Mathematics. 

Mr.  H.  H.  Fox,  Norristown  High  School,  Mathematics. 

Mr.  H.  S.  Detwiler,  Norristown  High  School,  Mathematics. 

Mr.  Howard  S.  Eitzel,  Phillips  Brooks  School,  Mathematics. 

Mr.  William  F.  Turnbull,  of  the  University  of  Pennsylvania  Faculty, 
Mechanical  Drawing. 

Mr.  I.  P.  Pedrick,  William  Sellers  &  Co.,  Inc.,  Mechanical  Drawing. 

Mr.  Joseph  L.  Mounce,  of  the  University  of  Pennsylvania  Facnlty, 
Mechanical  Drawing. 

Mr.  Arthur  J.  Stretton,  Baldwin  Locomotive  Works,  Mechanical  Drawing. 

Mr.  Cement  Remington,  associated  with  Horace  Trumbauer,  Architect, 
Architectural  Drawing. 

Mr.  Bartram  A.  Owen,  Belmont  Iron  Works,  Mechanics. 

Mr.  Edgar  P.  Trask,  William  Cramp  &  Sons'  Ship  and  Engine  Building 
Company,  Naval  Architecture. 

Mr.  Joseph  W.  Thompson,  New  York  Shipbuilding  Company,  Naval 
Architecture. 
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The  graduating  exercises  were  held  in  the  Hall  of  the  Institute  on  the 
evening  of  April  19,  1918.  In  the  absence  of  Dr.  Walton  Clark,  President  of 
the  Institute,  Mr.  Henry  Howson,  Vice-President,  occupied  the  chair.  The 
speaker  of  the  evening  was  Dr.  Carl  Hering.  The  Alumni  Association  was 
represented  by  Mr.  James  G.  Morgan.  Fifty-two  students  were  graduated; 
eleven  in  Mechanical  Drawing,  ten  in  Architectural  Drawing,  twenty-seven  in 
Mathematics,  and  four  in  Naval  Architecture. 

The  following  scholarships  were  awarded: 

Eleven  B.  H.  Bartol  Scholarships. 
Ten  Isaac  B.  Thorn  Scholarships. 

The  student  of  the  greatest  merit  in  the  Department  of  Mathematics  was 
awarded  a  prize  donated  by  Mr.  J.  B.  McCall,  President  of  the  Philadelphia 
Electric  Company.  A  prize  donated  by  Mr.  Wilfred  Lewis,  President  of  the 
Tabor  Manufacturing  Company,  was  awarded  the  student  of  greatest  merit 
in  the  Department  of  Mechanics.  Two  students  in  the  Department  of  Draw- 
ing were  awarded  prizes;  to  the  student  of  greatest  merit  in  Mechanical 
Drawing  was  awarded  a  prize  donated  by  Mr.  S.  M.  Vauclain,  Vice-President 
of  the  Baldwin  Locomotive  Works,  and  to  the  student  of  greatest  merit  in 
Architectural  Drawing  was  awarded  a  prize  donated  by  Mr.  Robert  W. 
Lesley,  a  member  of  the  Board  of  Managers.  A  set  of  drawing  instrtmients, 
donated  by  the  New  York  Shipbuilding  Company,  was  awarded  to  the  student 
of  greatest  merit  in  the  Department  of  Naval  Architecture.  Five  students 
received  awards  provided  by  the  Alunfiii  Association  of  The  Franklin  Insti- 
tute, and  nineteen  graduates,  having  a  perfect  attendance  record,  were  awarded 
free  membership  for  one  year  in  the  association. 

During  the  summer  twenty-five  hundred  copies  of  the  School  Calendar 
and  one  thousand  posters  were  so  distributed  as  to  reach  the  greatest  number 
of  possible  students. 

At  the  urgent  request  of  the  Federal  Board  of  Vocational  Education,  the 
Board  of  Managers  of  The  Franklin  Institute  organized  a  Radio  School  of 
Telegraphy  and  made  an  appropriation  of  a  sufficient  sum  to  cover  the  ex- 
penses of  this  school.  It  was  open  only  to  conscripted  men  who  had  received 
draft  numbers  but  who  had  not  been  called  upon  for  active  military  service. 

The  School  opened  on  November  27,  1917,  with  an  enrollment  of  55 
students ;  the  number  increased  so  that  early  in  April  the  enrollment  amounted 
to  210  and  it  was  found  necessary  to  utilize  the  main  Reading  Room  as  well 
as  the  Lecture  Room  for  the  rapidly  growing  classes. 

That  the  work  accomplished  was  in  every  way  successful  was  shown  by 
letters  of  comSmendation  received  from  Commanding  Officers  of  the  U.  S. 
Signal  Corps  and  the  letters  of  gratitude  received  from  many  of  the  students 
who  were  inducted  into  service. 

Respectfully  submitted, 

Lawrence  T.  Paul, 

Chairman. 
Philadelphia,  January  8,  1919. 
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REPORT  OF  THE  COMMITTEE  ON  ELECTION  AND 

RESIGNATION  OF  MEMBERS 

POR  THE  FISCAL  TEAR  ENDIHO  SEPTEMBER  30.  1918. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

During  the  fiscal  year  ending  September  30,  1918,  forty-five  new  members 
were  enrolled  in  all  classes  of  membership;  resignations  were  received  and 
accepted  from  thirty  members ;  and  deaths  of  seventeen  members  were  recorded. 

The  detail  as  to  elections,  resignations,  and  deaths  for  the  three  years 
ending  September  30,  191 8,  is  as  follows : 


1915-16  19x6-17    19x7-18 
Elections  : 

Resident  Members  36  58  15 

Non-Resident  Members   81  57  17 

Associate  Members   3  8  7 

Honorary  Members  o  o  o 

Life  Members  i  i  5 

Second  Qass  Stock i  o             i 

122  124  45 

Resignations  : 

Resident  Members 26  14  16 

Non-Resident  Members  14  15  13 

Associate  Members   o  o             i 

Second  Class  Stock o  i  0 

40  30  30 

Deaths  : 

Resident  Members   10  7             5 

Non-Resident  Members  8  9  7 

Life  Members   8  11             5 

Honorary  Members  i  3  0 

Associate  Members   o  o  o 

Second  Gass  Stock i  3  0 

28  33  17 
Summary: 

Elections    122  124  45 

Resignations   40  30  29 

Dropped  for  non-payment  of  dues  ....      23  6  10 

Deaths    28  33  17 

Net  decrease  in  membership 12 
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Members  of  the  Institute  by  Classes^  September  30,  1918: 

Resident  Members  502 

Non-Resident  Members  606 

Life  Members  233 

Honorary  Members  14 

Associate  Members 18 

Second  Class  Stock , 27 

Corresponding  Members   i 

Permanent  Mentbers  i 

Total   1402 

The  past  year  has  been  an  exceedingly  unfavorable  one  for  building  up  the 
membership  of  an  institution  such  as  ours.  The  class  of  men  who  are  ordinarily 
attracted  to  the  Institute  have  been  deterred  from  joining  by  the  demands  on 
their  time ;  in  many  cases  by  changes  in  the  character  of  their  work ;  and  by 
curtailment  of  expenses.  Practically  none  of  those  who  resigned  reconsidered 
their  action  when  the  question  was  taken  up  with  them. 

Because  of  the  uncertainties,  due  to  the  war  conditions,  your  Committee 
has  not  done  the  usual  circularizing  during  the  past  year,  believing  that  it 
would  prejudice  the  possibility  of  securing  as  members  those  who  in  more 
normal  times  would  be  likely  to  consider  the  matter  favorably. 

Respectfully  submitted, 

A.  W.  GlBBS^ 

Chairman. 
Philadelphia,  January  8,  1919. 


REPORT  OF  THE  COMMITTEE  ON  STOCKS  AND 

FINANCE. 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  X,  1918. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

The  Committee  presents  the  following  financial  statement : 

Property  and  Funds. 

Building  and  land,  13-17  South  Seventh  Street $60,000.00 

Library    100,000.00       $160,000.00 


Principal    Unexpended  Income 

Funds  held  by  Board  of  Trustees $57i»430.74    $2,471-94 

Funds  held  by  Board  of  Managers 136.28 

Franklin  Institute  Building  Fund 473,962.68 

Elliott  Cresson  Medal  Fund 3,000.00        326.38 

Franklin  Fund  and  Building  Committee  13,452.18 


Total  Funds  $1,061,981.88    $2,798.32    $1,064,780.20 


Grand  Total   $1,224,780.20 
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LlABIUnES. 

Certificates  of  Stock $29740.00 

Mortgage  on  Institute  Building  (held  by  Trustees  as  investment 

for  Funds)  24,750.00 

Bills  Payable  I4,ooox)o 

Vouchers  Payable 2,357.89 

Unearned  Income 4f27i.07 

Grand  Total $75,118.96 

Income  and  Expenses  Applicable  to  Year  Ended  September  30. 

Income, 

Dues   $10,381.50 

Initiation  Fees  TOjOO 

H.  Belfield  Memorial  Fund  268.82 

James  H.  Cresson  Memorial  Fund 2,267.92 

General  Endowment  Fund 18^71.52 

John  Scott  Medal  Fund 900.00 

John  H.  Wahl  Fund 4,105.90 

Estate  of  John  Turner 13L94 

Estate  of  Robert  Wright i,733.8o 

Instruction :  Drawing   $i»792.5o 

Mathematics    * 1,421.90 

Mechanics    177.00 

Naval  Architecture 754-50  4,14590 

Publications :  Subscriptions  and  Sales  $2,062.76 

Advertising  2,236.65       4,299.41 

Miscellaneous  Income  and  Expense 7-58 

$47,184.29 
Expenses, 

Building :  Wages   $1,660.00 

Repairs  and  Maintenance 508.38 

Taxes,  Water  Rent  and  Insurance. .         648.60 

Heat,  Light  and  Power 986.64 

Miscellaneous  Supplies  and  Expense        250.72  $4,054.34   • 

Elections  and  Resignations  10.50 

Instruction :  Drawing  $1,184.00 

Mathematics   857.50 

Mechanics   224.00 

Naval  Architecture   484.00 

Salaries  and  Annuities  1,250.00 

Miscellaneous  Expense 796.77     4,796.27 
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Library:  Salaries    $5,577-58 

Books  and  Periodicals i,33i.73 

Binding  i,i43iS 

Miscellaneous  Expense  210.05     8,262.51 

Meetings    423.27 

Museum   30.00 

Office  and  General :  Salaries   $9,922.97 

OfEce  Expense  ii  196.74 

General  Expense 1,879.82   12,999.53 

Publications :  Printing  $9,016.09 

Reprints   723.28 

Illustrating   1,382.12 

Miscellaneous  Expense 462.61 

Year  Book    60.28   11,644.38 

Radio  School   1,353.67 

Science  and  Arts  817.92 

Sections  942.97 

Interest  and  Discount  1,292.45 

Membership  Badges  17.10     46,644.91 

Surplus    $539-38 

The  total  increase  since  last  year  in  the  principal  of  all  funds  amtounts  to 
$14,040.91,  of  which  the  principal  item  is  $12,778.97  for  The  Franklin  Institute 
Building  Fund.  It  is  a  gratifying  fact  that  under  war  conditions  we  were 
able  to  close  the  year  with  a  surplus  of  $539.38. 

Respectfully  submitted, 

Walton  Forstall, 

Chairman. 
Philadelphia,  January  8,  1919.  ' 

REPORT  OF  THE  COMMITTEE  ON  PUBLICATIONS 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  SO^  1918. 


To  the  Board  'of  Managers  of  The  Franklin  Institute: 

• 

The  principal  publications  of  the  Institute,  the  monthly  Journal  of  its 
proceedings  and  the  annually  compiled  data  of  its  Year  Book  have  been  con- 
tinued during  the  past  $scal  year  on  the  plans  which  had  been  brought  to  full 
development  the  year  before.  The  most  important  of  the  lectures  delivered 
at  the  meetings  of  the  Institute  and  of  its  several  sections,  and  papers  pre- 
sented for  publication  by  specialists  in  their  respective  lines  of  work,  have 
been  included  in  the  Journal,  keeping  in  view  the  purpose  of  making  this 
monthly  issue  a  record  of  original  research  in  science  and  technology.  Spe- 
cially notable  among  the  many  important  contents  of  the  Journal  during 
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our  past  twelvemonth  are  the  successive  chapters  on  the  Physics  of  the  Air, 
by  Dr.  W.  J.  Humphreys,  Professor  of  Meteorological  Physics,  U.  S.  Weather 
Bureau,  the  conclusion  of  the  series  being  printed  in  our  October  issue.  This 
work,  running  through  350  pages  of  the  Journal,  was  utilized  as  a  text-book  in 
the  schools  of  the  Army  Aviation  Service.  It  was  accorded  the  Potts  Medal 
by  the  Committee  on  Science  and  the  Arts,  several  other  papers  of  the  year 
being  found  by  the  Committee  entitled  to  special  recognition  through  the 
award  of  the  Edward  Longstreth  Medal. 

A  ten-year  index  to  the  Journal,  covering  the  period  1906  to  191 5,  inclu- 
sive, is  now  in  preparation  and  will  come  front  the  press  in  the  early  course 
of  this  year.  This  volume  will  be  uniform  with  the  similar  indexes  of  the 
preceding  decades  and  will  afford  a  convenience  frequently  required. 

Our  advance  notices  of  work  accomplished  in  leading  research  laboratories 
of  the  country  have  latterly  been  further  amplified  by  notes  from  that  of  die 
Westinghouse  Electric  and  Manufacturing  Company.  This  section  of  the 
Journal  has  gradually  become  a  very  prominent  feature  of  our  monthly  record. 

The  expense  of  publishing  the  Journal  amounted  to  $11,584.10,  which  is 
$1079.77  more  than  in  the  preceding  year.  The  cost  of  paper  and  all  other  items 
of  manufacture  were  mounting  up,  and  last  year's  increase  of  cost  would  have 
been  still  greater  than  it  was  but  for  the  restriction,  imposed  by  considerations 
of  our  own  economy  as  well  as  those  urged  on  all  publishers  in  the  country 
by  the  Federal  War  Trade  Bureau,  which  called  for  a  reduction  in  the  con- 
suntption  of  print  paper  in  view  of  the  requirements  of  the  Government.  The 
Journal  was  accordingly  reduced  by  one  signature  of  eight  leaves,  thus  bring- 
ing it  down  from  an  average  of  160  to  144  pages.  This  redaction,  however, 
has  not  affected  its  current  text  contents  to  a  like  degree,  the  lessened  space 
being  largely  made  up  through  condensing  the  standing  announcements  of 
the  Institute  and  bringing  these  into  fewer  pages. 

The  credits  to  the  Journal,  including  those  for  additions  to  the  library 
through  its  exchanges,  together  with  subscriptions,  sales  and  advertising, 
amounted  to  $429941,  a- falling  off  of  $364.54  from  last  year.  The  cost 
of  the  Year  Book,  $660.24,  was  $127.82  less  than  last  year,  the  saving  being 
effected  by  reducing  the  edition  from  2500  to  2000  copies. 

Acknowledgment  is  due  to  our  associate  Editors  for  cooperation  cheer- 
fully rendered  as  occasion  required. 

Respectfully  submitted, 

Louis  E.  Levy, 

Chairman, 
Philadelphia,  January  8,  1919. 

REPORT  OF  THE  COMMITTEE  ON  SECTIONAL 

ARRANGEMENTS 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  90^  1918. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

During  the  year  ending  September  30,  1918,  twenty  meetings  were  con- 
ducted by  the  several  sections  of  the  Institute,  as  follows : 
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Section    of    Physics    and    Chemistry — Twelve    Meetings,    on    Thursday 

Evenings: 

October  25,  191 7. 

"  The  Palate  of  Civilized  Man  and  Its  Influence  on  Agriculture,"  by  Dr. 
David  Fairchild,  Agricultural  Explorer  in  Charge  of  the  Office  of  Foreign 
Seed  and  Plant  Introduction  of  the  United  States  Department  of  Agriculture, 
Washington,  D.  C. 

November  15,  191 7. 

"  Heat  and  Temperature  Measurement,  with  Special  Reference  to  Indus- 
trial Work,"  by  Dr.  Walter  Porter  White,  Geophysical  Laboratory,  Carnegie 
Institution  of  Washington,  Washington,  D.  C. 

December  6,  191 7. 

**  The  Use  of  Photometric  Methods  in  Astrophysics,"  by  Henry  Norris 
Russell,  Ph.D.,  Professor  of  Astronomy  and  Director  of  Observatory,  Prince- 
ton University,  Princeton,  N.  J. 

December  13,  1917. 

"  Some  Industrial  Problem's  in  Silicate  Technology,"  by  Mr.  A.  V.  Bleinin- 
ger,  Ceramic  Chemist,  Bureau  of  Standards,  Pittsburgh,  Pa. 

January  10,  1918. 

"  Physics  of  the  Welsbach  Mantle,"  by  Dr.  Herbert  E.  Ives,  Physicist, 
the  United  Gas  Improvement  Company,  Philadelphia.  Joint  meeting,  Section 
of  Physics  and  Chemistry,  Illuminating  Engineering  Society,  and  the  Physics 
Gub  of  Philadelphia. 

January  24,  1918. 

"  Food  Wastes — Some  Causes  and  Remedies,"  by  Lucius  Polk  Brown, 
Director,  Bureau  of  Food  and  Drugs,  Department  of  Health,  New  York 
City,  N.  Y. 

January  31,  1918. 

"  Animal  Transplantation,"  by  Dr.  Ross  G.  Harrison,  of  Yale  University, 
New  Haven,  Conn. 

February  14,  19 18. 

"  Refractory  Materials  and  High  Temperature  Measurements,"  by  C.  W. 
Kanolt,  Ph.D.,  of  the  Bureau  of  Standards,  Washington,  D.  C. 

February  28,  1918. 

"The  Production  of  Optical  Glass  for  Military  Purposes,"  by  F.  E. 
Wright,  Ph.D.,  Captain,  Ord.  U.  S.  R.,  Geophysical  Laboratory,  Carnegie 
Institution  of  Washington,  Washington,  D.  C. 

Mr.  W.  N.  Jennings  described  the  work  of  construction  of  the  Canton- 
ment at  Camp  Dix,  N.  J.,  and  exhibited  a  large  number  of  lantern  slides 
taken  f  romf  his  own  photographs. 
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March  7,  1918. 

"Scientific  Research  in  the  Canning  Industry,"  by  W.  D.  Bigelow,  Ph.D, 
Chief  Chemist,  National  Canners'  Association,  Washington,  D.  C. 

March  28,  1918. 

"  Oceanography,"  by  George  W.  Littlehales,  C.E.,  Hydcographic  Engineer, 
U.  S  Hydrographic  Office,  Professor  of  Nautical  Science,  The  George  Wash- 
ington University,  Washington,  D.  C. 

April  4,  1918. 

"Explosives,"  by  Charles  L.  Reese,  Ph.D.,  Chemical  Director,  E.  I. 
DuPont  DeNemours  and  Company,  Wilmington,  Del. 

The  total  attendance  at  these  meetings  was  1009. 

Electrical  Section — Three  Meetings,  on  Thursday  Evenings, 

October  11,  1917. 

"  The  Fropubion  of  Ships,"  by  Mr.  Eskil  Berg,  of  the  General  Electric 
Company,  Schenectady,  N.  Y.  Joint  meeting  with  the  Philadelphia  Section, 
American  Institute  of  Electrical  Engineers. 

November  i,  191 7. 

"  Atmospheric  Electricity,"  by  Dr.  W.  F.  G.  Swann,  Chief  of  the  Physical 
Division,  Department  of  Terrestrial  Magnetism,  Carnegie  Institution  of  Wash- 
ington, Washington,  D.  C.  Joint  meeting  with  the  Philadelphia  Section, 
American  Institute  of  Electrical  Engineers. 

February  7,  191 8. 

"Application  of  Oscillatory  Currents  to  Heating  and  Electric  Furnace 
Practice,"  by  Dr.  Edwin  F.  Northrup,  Palmer  Physical  Laboratory,  Princeton 
University,  Princeton,  N.  J.  Joint  meeting  with  the  Philadelphia  Section, 
American  Institute  of  Electrical  Engineers. 

The  total  attendance  at  these  m'eetings  was  479. 

Mechanical  and  Engineering  Section — One  Meeting  on  Tuesday  Evening, 

and  Two  Meetings  on  Thursday  Evenings, 

October  4,  19 17. 

"  The  American  Air  Service,"  by  Dr.  W.  F.  Durand,  Chairman,  National 
Advisory  Committee  for  Aeronautics,  National  Research  Council,  Wash- 
ington, D.  C. 

December  11,  191 7. 

"Offensive  Against  the  Submarine,"  by  Mr.  Joseph  A.  Steinmetz,  of 
Philadelphia,  Fa.  Joint  meeting  with  the  American  Society  of  Mechanical 
Engineers. 
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March  14,  1918. 

"  Wind-Mills,  Picturesque  and  Historic,  the  Motors  of  the  Past,"  by  Mr. 
F.  H.  Shelton,  Philadelphia,  Pa. 

The  total  attendance  at  these  meetings  was  537. 

Mining  and  Metallurgical  Section — Two  Meetings,  on  Thursday  Evenings, 

November  8,  19 17. 

"The  Problem  of  Coal  Supply,"  by  Mr.  Edward  W.  Parker,  Director, 
Anthracite  Bureau  of  Information,  Wilkes-Barre,  Pa. 

April  II,  1918. 

"  An  Explanation  of  the  Flotation  Process,"  by  Arthur  F.  Taggart,  E.M., 
Assistant  Professor  of  Mining  Engineering,  Sheffield  Scientific  School.  Yale 
University,  New  Haven,  Conn. 

The  total  attendance  at  these  meetings  was  106. 

There  were  six  joint  meetings  held  during  the  season — ^three  with  the 
Philadelphia  Section  of  the  American  Institute  of  Electrical  Engineers;  one 
with  the  American  Society  of  Mechanical  Engineers ;  one  with  the  Illuminat- 
ing Engineering  Society,  and  one  with  the  Physics  Qub. 

The  lectures  were  illustrated  by  lantern  slides  and  experiments. 

The  greater  number  of  the  papers  have  already  appeared  in  the  Journal 
of  the  Institute. 

Respectfully  submitted, 

Harry  F.  Keller, 

Chairman. 
Philadelphia,  January  8,  1919. 

REPORT  OF  THE  COMMITTEE  ON  SCIENCE  AND 

THE  ARTS 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  1918. 

To  the  President  and  Members  of  The  Franklin  Institute: 

Your .  Committee  on  Science  and  the  Arts  investigated  and  disposed  of 
eighteen  cases  during  the  year  and  has  twelve  pending. 

The  standing  Sub-Committees  on  the  Franklin  Medal  and  Literature  held 
several  meetings  during  the  year,  and  the  sub-committees  for  investigation 
held  such  meetings  as  the  investigations  required. 

A  meeting  of  the  Sub-Committee  on  New  Subjects  and  Preliminary 
Examination  was  held  prior  to  each  stated  meeting  of  the  Committee.  Twenty- 
one  subjects  were  considered  and  thirteen  were  recommended  for  investiga- 
tion.   Fourteen  applications  for  investigation  were  received. 

A  number  of  the  recipients  of  awards  were  present  at  the  Institute  meet- 
ings at  which  they  were  presented,  and  many  letters  were  received  from 
others  expressing  their  high  appreciation  of  the  awards. 
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Notices  of  the  awards  made  were  furnished  to  the  Philadelphia  daily 
papers  and  to  technical  journals. 

The  attendance  at  the  dinner  preceding  the  meeting  of  the  Committee 
has  increased  and  is  felt  to  be  a  useful  factor  in  adding  to  the  opportunities 
for  personal  acquaintance. 

A  detailed  statement  of  the  work  of  the  Committee  is  appended. 

Respectfully  submitted, 

H.  Jermain  Creighton, 

Chairman. 

APPENDIX. 

Statement  of  the  Committee's  Operation 

FOR  THE 

Year  Ending  September  30,  1918. 

CASES. 

Cases  pending,  October  i,  1917  12 

Applications  during  the  year 13 

Special  Reports  5 

Disposed  of  during  the  year 18 

Leaving  pending  12 

AWARDS    MADE. 

Franklin  Medal  Awards 2 

Elliott  Cresson  Awards i 

Howard  N.  Potts  Awards 3 

Edward  Longstreth  Awards  8 

John  Scott  Legacy  Recommendations  i 

15 
Awards  Made  During  the  Year. 

THE  franklin   MEDAL. 

Guglielmo  Marconi,  of  Rome,  Italy,  "  in  recognition  of  his  brilliant  incep- 
tion and  successful  development  of  the  application  of  magneto-electric  waves 
to  the  transmission  of  signals  and  telegrams  without  the  use  of  metallic 
conductors." 

Thomas  Corwin  Mendenhall,  of  Ravenna,  Ohio,  "in  recognition  of  his 
fruitful  and  indefatigable  labors  in  physical  research,  particularly  his  contribu- 
tions to  our  knowledge  of  physical  constants  and  electrical  standards." 
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THE  HOWARD  N.  POTTS  MEDAL. 

Alexander  Gray,  of  Ithaca,  N.  Y.,  for  his  paper  entitled  *'  Modern  Dynamo 
Electric  Machinery,"  in  the  Journal. 

A.  E.  Kennelly,  of  Cambridge,  Mass.,  for  his  invention  of  the  Hot-Wire 
Anemometer  and  his  application  of  this  device  to  the  measurement  of  con- 
vection from  small  heated  wires. 

Louis  Vessot  King,  of  Montreal,  Canada,  for  his  improved  method  and 
researches  in  Hot-Wire  Anemometry. 

THE   EDWARD    LONGSTRETH    MEDAL. 

John  T.  Austin,  of  Hartford,  Conn.,  for  his  invention  of  the  "Universal 
Wind  Chest"  and  its  practical  application  in  the  Austin  Organ. 

H.  Jermain  Creighton,  of  Swarthmorc,  Pa.,  for  his  paper  entitled  "The 
Deteriorating  Action   of   Salt  and   Brine  on  Reinforced   Concrete,"   in  the 

JOURNAU 

Levi  Talbot  Edwards,  of  Philadelphia,  Pa.,  for  the  Talbot  Compound  Air 
Lift  System. 

Max  Levy,  of  Philadelphia,  Pa.,  for  the  Levy  Haemocytometer. 

John  Hawley  Taussig,  of  Philadelphia,  Pa.,  for  his  inventions  embodied  in 
a  device  for  the  Automatic  Operation  of  Water  Gas  Sets. 

J.  B.  Whitehead,  of  Baltimore,  Md.,  for  his  paper  entitled  "  The  Electric 
Strength  of  Air  and  Methods  of  Measuring  High  Voltage." 

Charles  Franklin  Zeek,  of  Pensacola,  Fla.,  for  his  inventions  embodied 
in  a  device  for  the  Autom'atic  Operation  of  Water  Gas  Sets. 

THE  CERTIFICATE  OF  MERIT. 

Oliver  D.  Havard,  of  Allentown,  Pa.,  for  the  Havard  Coal  Meter. 

Ernest  J.  Sweetland,  of  Upper  Montclair,  N.  J.,  for  his  Metallic  Filter 
Cloth. 

THE  JOHN  SCOTT  LEGACY  MEDAL  AND  PREMIUM. 

Awarded  by  the  City  of  Philadelphia  on  the  Recommendation  of  The  Franklin 

Institute. 

Conrad  d'Huc  Dressier,  of  Great  Marlow,  England,  for  the  Dressier 
Tunnel  Kiln. 
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THE  FRANKLIN  MEDAL. 

Sir  James  Dewar,  of  London,  England,  "  in  recognition  of  his  numerous 
and  most  important  contributions  to  our  knowledge  of  physical  and  chemical 
phenomena,  and  his  great  skill  and  inventive  genius  in  attacking  and  solving 
chemical  and  physical  problems  of  the  first  magnitude." 

Major  General  George  Owen  Squier,  of  Washington,  D.  C,  "  in  recognition 
of  his  valuable  contributions  to  physical  science,  his  important  and  varied 
inventions  in  multiplex  telephony  and  telegraphy  and  in  ocean  cabling,  and 
his  eminent  success  in  organizing  and  directing  the  Air  and  Signal  Services  of 
the  United  States  Army  in  the  World  War." 

THE  ELLIOTT  CRESSON  MEDAL. 

Colonel  Isaac  Newton  Lewis,  of  Montclair,  N.  J.,  for  his  invention  of 
the  Lewis  Machine  Gun. 

THE  HOWARD  N.  POTTS  MEDAL. 

Reynold  Janney,  of  New  York,  N.  Y.,  jointly  with  Harvey  D.  WiUiams, 
of  Wallingford,  Conn.,  for  their  inventions  and  imfprovements  embodied  in 
the  Waterbury  Hydraulic  Speed  Gear. 

THE  EDWARD  LONGSTRETH  MEDAL. 

Dr.  Herbert  £.  Ives,  of  Philadelphia,  Pa.,  for  the  paper  prepared  in  con- 
junction with  E.  Karrer  and  E.  F.  Kingsbury,  entitled  "  The  Physics  of  the 
Welsbach  Mantle,"  in  the  Journal. 

Dr.  £.  Karrer,  of  Philadelphia,  Pa.,  for  the  paper  prepared  in  conjunction 
with  Herbert  E.  Ives  and  E.  F.  Kingsbury,  entitled  "The  Physics  of  the 
Welsbach  Mantle,''  in  the  Journal. 

Dr.  E.  F.  Kingsbury,  of  Philadelphia,  Fa.,  for  the  paper  prepared  in  conr 
jtmction  with  Herbert  E.  Ives  and  E.  Karrer,  entitled  ''The  Physics  of  the 
Welsbach  Mantle,"  in  the  Journal. 

Dr.  Ridiard  B.  Moore,  of  Washington,  D.  C,  for  his  biography  and  review 
of  the  work  of  Sir  William  Ramsay,  in  the  Journal. 

John  Alfred  Prestwich,  of  Tottenham,  London,  England,  for  his  inven- 
tions embodied  in  the  Prestwich  Fluid  Gauge. 

Frederick  J.  Schlink,  of  Washington,  D.  C,  for  his  Stabilized-Platform 
Weighing  Scale. 

Dr.  Joshua  J.  Skinner,  of  Washington,  D.  C,  for  his  paper  entitled  "Soil 
Aldehydes,"  in  the  Journal. 

Tycho  Van  Aller,  of  Schenectady,  N.  Y.,  for  his  inventions  embodied  in 
the  Calorizing  Process. 
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Emery  G.  Gilson,  of  Schenectady/  N.  Y.,  for  improvements  in  the 
Calorizing  Process. 

Charles  W.  Roh'n,  of  Philadelphia,  Pa.,  for  the  Rolin  Adjustable  Grate. 

THE  JOHN  SCOTT  LEGACY  MEDAL  AND  PREMIUM. 

Frank  P.  Fahy,  of  New  York,  N.  Y.,  for  his  inventions  embodied  in  the 
Fahy  Permeameter. 

Ernest  J.  Sweetland,  of  Upper  Montclair,  N.  J.,  for  his  inventions  em- 
bodied in  the  Sweetland  Filter  Press. 

ELLIOTT  CRESSON  MEDAL  RECOMMENDATION. 

(Award  Pending,) 

Byron  E.  Eldred,  of  New  York,  N.  Y.,  for  the  Low  Expansion  Leading-In 
Wire  for  Incandescent  Electric  Lamps. 

HOWARD  N.  POTTS  MEDAL  RECOMMENDATION. 

(Award  Pending,) 

Clarence  P.  Landreth,  of  Philadelphia,  Pa.,  for  the  Landreth  Electrolytic 
Sewage  Process. 


TERMS  AND  PRIVILEGES  OP  MEMBERSHIP 


The  members  of  the  Institute  are  divided  into  the  following  classes, 
viz.:  Resident  Members,  Stockholders,  Life  Members,  Permanent  Mem- 
bers, Non-resident  and  Associate  Members. 

Any  one  interested  in  the  purposes  and  objects  of  the  Institute  and 
expressing  a  willingness  to  further  the  same  may  become  a  member  when 
proposed  by  a  member  in  good  standing  and  elected  by  the  Board  of 
Managers. 

Terms, — Resident  members  pay  Fifteen  Dollars  each  year.  The  payment 
of  Two  Hundred  Dollars  in  any  one  year  secures  Life  Membership,  with 
exemption  from  annual  dues. 

Stock. — Second-class  stockholders  pay  an  annual  tax  of  Twelve  Dollan 
per  share,  and  the  holder  of  one  share  is  entitled  by  such  payment  to  the 
privileges  of  membership. 

Privileges. — Each  contributing  member  (including  non-residents)  and 
adult  holder  of  second-class  stock  is  entitled  to  participate  in  the  meetings 
of  the  Institute,  to  use  the  Library  and  Reading  Room,  to  vote  at  the  Annoal 
Election  for  officers,  to  receive  tickets  to  the  lectures  for  himself  and  friend, 
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October  2,  1919 — **  The  American  Air  Service  at  the  Front.' 

By  Bug.-Gen.  William  Mitchell,  D.S.C,  D.S.M.,  Com.L.H.,  C.G.,  C.M.G. 

Division  of  Military  Aeronautics,  War  Department,  Washington,  D.  C. 

Formerly  Commander  of  the  Air  Service,  First  Army,  Group  of 

Armies,  and  Army  of  Occupation,  A.E.F. 

The  lecture  will  treat  of  the  development  of  aviation  at  the  beginning 
of  the  European  War,  its  progress  up  to  the  time  that  we  entered  it,  the 
necessity  for  basing  technical  and  production  development  of  aircraft  and 
accessories  on  tactical  requirements,  conditions  that  existed  from  a  tactical 
standpoint  before  our  entrance  into  the  war,  the  formation  of  the  American 
Air  Service  in  Europe,  its  employment,  use,  tactics  it  developed,  its  work 
in  combination  with  other  Air  Services  and  the  future  of  the  Air  Service 
in  this  Country. 

Joint  Meeting  with  the  Aero  Club  of  Pennsylvania. 


»» 


October  9,  1919 — '*  Photography  from  the  Airplane. 

By  Herbekt  E.  Ives^  Fh.D., 
Philadelphia,  Pa. 

Major,  Aviation  Section,  Signal  Reserve  Corps,  liately  in  charge  of  photo- 
graphic experimental  work,  United  States  Air  Service. 

Photography  from  the  airplane  practically  had  its  birth  in  the  Great  War, 
and  early  became  one  of  the  most  important  activities  of  all  the  air  forces. 
By  its  aid  complete  detailed  maps  of  enemy  trenches,  batteries,  and  lines 
of  communication  were  always  available,  thus  entirely  destroying  the  factor 
of  secrecy,  and  so  revolutionizing  military  strategy.  Numerous  technical 
problems  arose  in  connection  with  the  methods,  apparatus  and  materials  to 
be  used  in  this  newest  application  of  photography,  and  ultimately  nearly 
every  branch  of  scientific  photography  lent  its  aid.  The  lecture  will  deal 
with  the  research  work  done  for  the  United  States  Air  Service,  and  will  be 
illustrated  by  lantern  slides  both  of  apparatus,  and  from  negatives  taken 
over  the  battle  lines. 

Joint  Meeting  with  the  Aero  Club  of  Pennsylvania. 


f» 


October  15,  1919 — ''  The  U.  S.  Naval  Communication  Service. 

By  Rear  Admiral  W.  H.  G.  Bullard,  U.S.N., 

Director  Naval  Communication  Service, 
Navy  Department,  Washington,  D.  C. 

Joint  Meeting  with   Philadelphia  Section,  American   Institute  of   Elec- 
trical Engineers. 

6  81 


&  YEAR  BOOK  OF 

October  23,  1919 — ''  Flash  and  Sound  Ranging  Apparatus  for  the 
Location  of  Ouns." 

By  Augustus  Trowbridge,  Ph.D.,  D.S.M.,  D.S.O.,  Chev.  L.H. 
Professor  of  Physics,  Princeton  University,  Princeton,  N.  J. 

(Formerly)  Lieut.  Col.  Engineers,  Attached  to  General  Staff. 
In  technical  charge  of  Sound  and  Flash  Ranging  in  the  A.E.F. 

The  lecture  will  consist  of  a  brief  history  of  the  development  of  modem 
methods  of  locating  enemy  artillery  and  the  direction  of  the  fire  of  friendly 
artillery.  A  non-mathetnatical  exposition  of  the  theory  of  Flash  Ranging  and 
of  Sound  Ranging,  and  the  work  accomplished  by  the  ranging  troops  of  the 
American  Expeditionary  Forces  in  France,  both  as  regards  the  quality  and 
quantity  of  information  supplied  to  the  friendly  artillery. 

The  lecture  will  be  illustrated  by  lantern  slides. 


October  30,  1919 — "  Wireless  Telephony." 

By  N.  H.  Slaughter^ 

Engineering  Department,  Western  Electric  Company,  New  York,  N.  Y. 

(Formerly)  Lieut.  Col  Signal  Corps,  U.  S.  A. 

The  lecture  will  begin  with  a  brief  review  of  the  pre-war  development 
of  radio  telephony,  followed  by  a  summary  of  its  war-time  development  and 
application.  The  Airplane  Radio  Telegraph  Set  used  by  the  Army  will  be 
described  in  detail.  The  closing  part  of  the  lecture  will  give  an  outline 
of  the  future  of  Radio  Telephony  in  the  military  and  commercial  fields, 
with  special  reference  to  aviation. 

The  lecture  will  be  illustrated  by  lantern  slides  and  demonstration 
of  apparatus. 

Joint  Meeting  with  Philadelphia  Section,  American  Institute  of  Elec- 
trical Engineers. 


November  6,   1919 — "'  American   Dye   Industries — ^Present  and 
Future." 

By  Bernhard  C.  Hesse,  Ph.D., 

New  York  City,  N.  Y. 

The  coal  tar  dyes  only  will  be  discussed.  After  a  summarized  statement 
of  the  world-position  of  this  industry  in  1913,  its  development  and  present- 
day  status  specifically  in  the  United  States  will  be  considered,  followed  by 
a  short  review  of  corresponding  conditions  abroad.  The  competitive  con- 
ditions of  today  will  be  contrasted  with  those  of  1913,  inclusive  of  the 
altered  legislative  and  governmental  attitude  toward  this  industry.  With 
this  as  a  background  an  attempt  will  be  made  to  forecast  competitive 
changes  reasonably  to  be  expected  in  the  future  and  the  action  probably 
needful  on  the  part  of  our  Government  and  our  citizens  to  insure  in  this 
country  an  as  nearly  self-contained  and  self-sustaining  coal  tar  chemical 
industry,  in  all  its  most  important  ramifications,  as  the  circumstances 
will  permit. 

Joint  Meeting  witb  Philadelphia  Section,  American  Chemical  Society. 


THE  FRANKLIN  INSTITUTE  83 

November  13,  19x9 — **  Nutrition  and  Physical  Efficiency." 

By  E.  V.  McCoLLUM,  Ph.D., 
School  of  Hygiene  and  Public  Health,  the  Johns  Hopkins 

University,  Baltimore,  Md. 

The  lecture  will  review  briefly  the  results  of  animal  experimentation 
in  the  field  of  nutrition  studies  during  the  past  decade.  The  defects  in  the 
older  methods  of  estimating  the  value  of  foods  from  chemical  data  will 
be  explained.  The  dietary  habits  of  various  types  of  animals  and  of  man 
in  different  parts  of  the  world  will  be  discussed  in  the  light  of  newer 
knowledge,  and  deductions  drawn  concerning  the  most  satisfactory  types 
of  diet  for  the  promotion  of  physical  vigor. 

Joint  Meeting  with  Philadelphia  Section,  American  Chemical  Society. 


November  19,  1919—'^  The  Relation  of  the  U.  S.  Naval  Observa- 
tory to  the  Navy  and  Shipping  Interests  of  the  Country." 

By  Rear  Admiral  J.  A.  Hoogewerff,  U.  S.  Navy, 
Superintendent,  U.  S.  Naval  Observatory,  Washington,  D.  C, 

The  lecture  will  treat  of  the  dependence  of  the  sailor  on  the  practical 
applications  of  astronomy. 

A  short  account  will  be  given  of  the  U.  S.  Naval  Observatory  and  its 
routine  work. 

The  war-time  activities  of  the  Naval  Observatory  will  be  reviewed  briefly. 

Illustrated  by  lantern  slides. 


December  4, 1919 — "  Destruction  of  French  Coal  Mines  and  Their 
Rehabilitation." 

By  George  S.  Rice, 

Chief  Mining  Engineer,  Bureau  of  Mines,  Department  of  the  Interior, 

The  destruction  of  French  coal  mines  in  the  Nord  and  Pas-de-Calais 
districts  was  of  two  kinds,  battle  and  systematic,  systematic  destruction  far 
exceeding  the  destruction  incident  to  battle. 

The  collieries  wrecked  by  the  Germans  produced,  prior  to  the  war,  20 
million  tons  of  coal  per  annum.  French  engineers  estimate  that  it  will 
require  Ave  years,  on  an  average,  to  place  the  mines  on  an  operating  basis, 
and  ten  years  to  recover  their  normal  output. 

The  character  of  the  destruction  will  be  described,  and  the  engineering 
problems  of  restoration  discussed. 

The  lecture  will  be  illustrated  by  lantern  slides  made  from  photo- 
graphs taken  by  the  lecturer,  and  official  photographs  furnished  by  the 
French  Government. 


December  11,  1919 — "Motor  Fuels." 

By  E.  W.  Dean,  Ph.D., 
Petroleum  Chemist,  Bureau  of  Mines,  Pittsburgh,  Pa. 

A  discussion  of  the  production,  properties,  and  utilization  of  fuels 
employed  in  mobile  types  of  internal  combustion  engines.  Chief  emphasis 
will  be  given  to  fuels  derived  from  petroleum. 


»» 
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December  17,  zgzg — "  The  Construction  Division  of  the  Army. 

By  Brigadier  General  R.  C.  Marshall.  Jr.,  U.  S.  A. 
Chief  of  Construction  Division. 

A  brief  review  will  be  given  of  the  origin  and  labors  of  the  Construc- 
tion Division  supplemented  by  a  description  of  some  of  the  larger  projects 
necessitated  by  the  entry  of  this  country  into  the  world  war.  Details  and 
statistics  in  regard  to  costs,  time  consumed  in  construction,  and  the  magni- 
tude in  general  of  the  work  will  also  be  touched  on. 

Illustrated  by  lantern  slides. 

Joint  Meeting  with  Philadelphia  Association  of  Members,  American 
Society  of  Civil  Engineers. 


January  8,  1920—"  The  Physics  of  Flight." 

By  David  L.  Webster,  Ph.D., 

Captain,  Aviation   Section    (flying  status).   Signal   Officers'   Reserve  Corps. 
Assistant  Professor  of  Physics,  Massachusetts  Institute  of  Technology, 

Cambridge,  Mass. 

The  work  of  piloting  an  airplane  is  essentially  that  of  applying  in 
practice  certain  principles  of  physics  that  are  not  in  themselves  at  all 
complicated,  but  only  somewhat  unfamiliar  to  the  novice,  and  apparently 
disconnected  from  ordinary  mechanics.  For  this  reason,  and  because  the 
quickness  of  airplane  maneuvers  makes  it  out  of  the  question  to  apply 
arithmetic  as  an  aid  to  flying,  the  value  of  a  knowledge  of  physics  in  this 
art  is  often  overlooked.  The  fundamental  physical  principles  of  flight  and 
their  relation  to  more  familiar  phenomena  will  therefore  be  discussed  briefly, 
and  it  will  then  be  shown  how  they  can  be  applied  by  the  pilot  as  an  aid 
to  the  proper  understanding  and  handling  of  his  machine.  The  principles  of 
stability  and  of  acrobatics  will  also  be  discussed. 

Illustrated  by  lantern  slides. 

Joint  Meeting  with  the  Aero  Club  of  Pennsylvania. 

January  15,  1920—''  The  Audion — Its  Action  and  Some  Recent 
Applications." 

By  Lee  de  Forest,  Ph.D.,  Sc.D., 
New  York,  N.  Y. 

A  brief  outline  of  the  history  of  the  Audion  and  its  development  from 
the  original  gas  flame  detector,  through  the  two-electrode  vacuum  detector 
and  valve,  to  the  three-electrode  relay,  or  modern  Audion. 

The  applications  of  the  Audion  as  a  telephone  repeater;  as  a  generator 
of  alternating  current  of  low  or  high  frequency. 

As  applied  to  autodyne  and  heterodyne  receiving,  with  discussion  of 
theory  and  operation. 

As  a  transmitter  for  radio  telephone  and  telegraph;  in  the  Air  Service: 
in  Naval  Service  of  the  U.  S.  and  Allies  during  the  war;  in  directional 
receiving,  and  in  "wired  wireless." 

For  generation  of  musical  currents;  for  tuning  forks  and  small  motor 
control,  etc. 

General  survey  of  the  influence  of  the  Audion  on  the  past  and  future 
of  the  art  of  transmission  of  intelligence. 

Joint  Meeting  with  Philadelphia  Section,  American  Institute  of  Elec- 
trical Engineers. 
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January  21,  1920—"  U.  S.  Naval  Aircraft.' 

By  J.  C.  HuNSAKER,  Eng.D., 
Commander,  Construction  Corps,  U.  S.  Navy. 

A  discussion  of  the  development  of  the  seaplanes,  airplanes,  balloons  and 
airships  for  the  Naval  Air  Service  as  influenced  by  Naval  requirements, 
together  with  some  account  of  the  engineering  investigations  upon  which 
the  design  is  based. 

Illustrated  by  lantern  slides. 

Joint  Meeting  with  the  Aero  Club  of  Pennsylvania. 

January  29,  1920—*'  Fundamental  Principles  to  be  Considered  in 
the  Heat  Treatment  of  Steel." 

By  Albert  Sauveur,  B.S., 

Professor  of  Metallurgy  and  Metallography,  Harvard  University,  and  during 
the  war,  Director,  Division  of  Metallurgy,  Technical  Section,  United 

States  Air  Service,  A.  E.  F.,  France. 

In  this  lecture  the  fundamental  principles  underlying  the  heat  treatment 
of  steel  will  be  described  and  discussed  with  special  reference  to  the  results 
of  recent  investigations  and  to  apparent  exceptions  to  the  general  rules.  The 
influence  of  work  upon  the  microstructure  and  physical  properties  of  steel 
will  also  be  considered,  as  well  as  the  tests  to  be  applied  for  its  study. 

The  lecture  will  be  illustrated  by  means  of  charts  and  lantern  slides. 

February  5,  1920—"  Helium." 

By  Richard  B.  Moore,  B.S.,  D.Sc, 

Physical  Chemist  in  the  U.  S.  Bureau  of  Mines  and  Superintendent  of  the 

Colorado  Station. 

'  The  lecture  will  give  an  outline  of  the  history,  chemical  and  physical 
properties  of  the  rare  element  helium.  It  will  also  describe  the  Government's 
work  in  the  extraction  of  helium  in  quantity  from  natural  gas  as  a  substitute 
for  hydrogen  in  dirigibles  and  balloons,  and  will  outline  its  possibilities  for 
war  and  commercial  use.  The  lecture  will  be  illustrated  by  experiments  and 
lantern  slides. 

Joint  Meeting  with  Philadelphia  Section,  American  Chemical  Society. 

February  18,  1920—"  The  Structure  of  Atoms  and  its  Bearing  on 
Chemical  Valence." 

By  Irving  Langmuir,  Ph.D. 
Research  Laboratory,  General  Electric  Company,  Schenectady,  N.  Y. 

Joint  Meeting  with  Philadelphia  Section,  American  Chemical  Society. 

February  26,  1920—"  Artillery  of  the  A.  E.  F." 

By  Major  General  C.  C.  Williams, 
Chief  of  Ordnance,  U.  S.  Army,  War  Department,  Washington,  D.  C. 

The  lecture  will  treat  of  a  description  of  the  types  of  Artillery  equip- 
ment used  by  the  American  Expeditionary  Forces  in  France,  with  a  brief 
discussion  of  their  uses  and  the  reasons  for  their  adoption. 

The  lecture  will  be  illustrated  by  lantern  slides. 
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March  4,  1920—"  The  Manufacture  of  Plate  Glass." 

By  G.  a.  Rankin, 
Chemist,  Washington,  D.  C. 

The  lecture  will  deal  with  the  various  operations  involved  in  the 
manufacture  of  plate  glass;  the  making  of  the  pots;  the  preparation  of 
the  glass  batch ;  the  construction  of  the  melting  furnaces ;  the  melting  and 
fining  of  the  glass ;  casting  and  rolling  glass  plates ;  the  annealing  of  the 
plates;  the  grinding  and  polishing;  the  preparation  of  roiige  for  polishing; 
the  inspection  of  the  finished  product 

Illustrated  by  lantern  slides. 

Joint  Meeting  with  Philadelphia  Section,  American  Chemical  Society. 

March   11,   1920— "  Photographing   Sound  Waves  from  Large 
Guns  and  Projectiles." 

By  Dayton  C.  Miller,  D.  Sc, 
Professor  of  Physics,  Case  School  of  Applied  Science,  Cleveland,  Ohio. 

By  permission  of  the  Ordnance  Department  of  the  United  States  Army 
an  extended  series  of  experiments  has  been  carried  out  at  several  Proving 
Grounds,  relating  to  the  pressures,  velocity,  and  form  of  the  sound  waves 
produced  by  the  discharge  of  guns  of  the  largest  caliber  (lo-inch,  I2'inch 
and  14-inch).  The  entire  pressure  field  all  around  the  gun,  from  the  muzzle 
to  a  considerable  distance,  has  been  explored  by  means  of  a  new  type  of 
baroscope.  The  variation  in  the  velocity  of  the  explosive  sound  from  die 
muzzle  to  distances  of  several  miles  has  been  ^  determined  by  means  of  a 
string  galvanometer  in  connectio'n  with  special  high  and  low  pressure  micro- 
phones and  a  special  photorecording  device.  These  experiments  give  a  new 
determination  of  the  velocity  of  sound  in  free  air.  The  form  of  the  sound 
wave  has  been  photographically  recorded  by  means  of  a  new  portable 
phonodeik;  the  records  give  information  of  great  interest  as  regards  tne 
relation  of  the  pressure  to  the  "  vacuum ''  part  of  the  wave,  and  as  to  the 
number  of  vibrations,  frequency,  etc.  The  photographs  not  only  show  the 
sound  wave  proper  but  also  the  "crack''  produced  by  the  motion  of  the 
projectile  through  the  air;  the  latter  records  give  interesting  results  as  to 
the  ve^i^  of  the  projectile  itself  as  well  as  other  information.  The  lecture 
will  explain  the  methods  and  give  the  results  of  the  investigations,  and  will 
be  illustrated  with  apparatus,  experiments  and  slides. 

March  17,  1920—"  The  Induction  Electrical  Fumance.*' 

By  G.  H.  Clamer, 
Philadelphia,  Pa. 

The  lecture  will  trace  the  development  of  the  induction  furnace,  in  its 
various  forms,  from  the  original  conception  by  Colby  of  the  single-turn 
open-ring  type  furnace,  to  the  latest  developments  by  Dr.  E.  F.  Northrup 
in  the  use  of  high  frequency  induction  heating.  Will  include  a  discussion  of 
the  various  fluid  motions  due  to  electro-dynamic  forces,  and  the  use  which 
is  made  of  such  forces  in  several  forms  of  induction  furnaces.  Will  treat 
more  particularly  of  the  commercial  operation  of  induction  furnaces,  using 
both  low  and  high  frequency  currents. 

The  lecture  will  be  illustrated  by  lantern  slides. 

Joint  Meeting  with  Philadelphia  Section,  American  Institute  of  Elec- 
trical Engineers. 
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March  25,  1920—"  Optical  Glass  and  Its  Future  as  an  American 
Industty." 

By  Arthur  L.  Day,  Ph.D.,    . 

Director,  Geophysical  Laboratory,  Carnegie  Institution,  Washington,  D.  C. 

The  development  of  optical  glass  in  the  United  States  was  begun  tenta- 
tively before  our  entry  into  the  great  war,  but  had  not  proceeded  to  a  point 
where  any  assurance  of  adequate  quality  or  quantity  or  variety  could  be 
given  before  the  imperative  needs  of  our  own  service  were  upon  us. 

The  available  surplus  production  of  France  and  England  was  long  since 
exhausted  and  what  appeared  even  more  discouraging,  the  technical  details 
of  manufacture  and;  specifications  were  held  secret  in  those  countries.  It 
therefore  fell  to  the  lot  of  American  scientists  to  develop  unaided,  the  entire 
technic  of  manufacturing  glasses  of  the  highest  refinement,  and  to  provide 
an  adequate  supply  for  all  branches  of  the  service  within  a  period  of  a 
few  months. 

The  story  of  this  development  will  be  told  with  illustrations,  together 
with  some  account  of  the  outlook  for  a  permanent  industry  of  sufficient 
magnitude  to  make  the  United  States  independent  in  future  both  in  its 
military  and  commercial  needs. 

Joint  Meeting  with  Philadelphia  Section,  American  Chemical  Society. 


April  I,  1920—"  Aeronautical  Instruments  " 

By  Charles  E.  Mendenhall,  Ph.D., 

Professor  of  Physics,  University  of  Wisconsin,  Madison,  Wis. 

The  lecture  will  deal  with  standard  instruments  for  the  determination 
of  height,  speed  and  engine  performance;  with  certain  special  devices  useful 
for  bomb-dropping;  and  with  the  problem  of  airplane  navigation  and  the 
instruments  in  use  and  under  development  for  this  purpose. 

» 

April  89  1920—*'  Electric  Welding  as  Applied  to  Shipbuilding." 

By  Comfort  A.  Adams,  S.B.,  E.E., 

Dean,  The  Harvard  Engineering  School,   Harvard  University,  Cambridge, 

Mass. 

Joint  Meeting  with  the  Philadelphia  Section,  American  Institute  of 
Electrical  Engineers. 

April  15,  1920—"  Potash  and  the  Cement  Industry.'* 

By  a.  E.  Wells, 

Assistant  Chief  Metallurgist,  Bureau  of  Mines,  Department  of  the  Interior, 

Washington,  D.  C. 

Briefly,  the  lecture  will  cover  the  development  of  the  process  for  the 
recovery  of  potash  from  cement  dust,  dating  from  initial  experiments  to 
the  development  carried  on  at  Riverside,  Calif.,  and  extending  through  to  the 
development  of  the  types  of  recovery  plants  now  in  use  (electrical  pre- 
cipitation installations)  at  eastern  cement  plants,  and  the  wet  method  of 
recovery  as  employed  at  several  of  the  western  cement  plants. 

A  discussion  will  be  given  as  to  the  character  of  the  mill  recovery,  the 
costs  of  the  recovery  of  the  dust,  and  costs  of  preparing  pure  potash  salts 
by  the  treatment  of  these  dusts. 

Joint  Meeting  with  Philadelphia  Section,  American  Chemical  Society. 
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April  21,  igao— ''  The  Design  of  War  Vessels  as  Affected  by  the 
World  War." 

By   Rear  Admiral  David  Watson  Taylor,   Chief   Constructor,  U.S.N., 

Chief   of   Bureau  of   Construction  and  Repair,   Navy  Department, 

Washington,  D.  C. 

During  fifty-one  months  of  the  war  there  were  many  naval  encounters, 
and  the  enormous  value  of  sea  power  was  fully  exemplified. 

The  lecture  will  discuss  the  experiences  of  types  existing  at  the  begin- 
ning of  the  war,  with  particular  reference  to  the  improvements  and  changes 
in  such  types  made  or  shown  to  be  desirable  during  the  progress  of  the  war. 

The  question  of  new  types  of  war  vessels  growing  out  of  war  experience 
will  also  be  briefly  discussed. 

April  29,  z  920— Speaker  and  subject  to  be  announced  later. 
May  19,  1920— Presentation  of  The  Franklin  MedaL 
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Philadelphia.  Pennsylvania. 
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DBLBREDGB,  THOMAS  D.,  Chemist,  Atlantic  Refining  Company,  3144  Passyunk  Avenue 
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DB  MACBDO,  ALBERT,  Assistant  Mixer,  Open  Hearth.  Midvale  Steel  and  Ordnance  Com- 
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DBNIG,  FRED.,  Student,  in  care  of  Henry  L.  Doherty  and  Company.  60  Wall  Street,  New 
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DONNELLY,  WILLIAM  T.,  Consulting  Engineer,  Room  930,  17  Battery  Place,  New  York 
City,  New  York. 

DONNBR,  WILLIAM  H.,  Manufacturer.  Morris  Building,  Philadelphia,  Pennsylvania. 
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DOURBDOURE,  BERNARD  L.,  Student,  Z03  Walnut  Street.  Philadelphia,  Pennsylvania. 
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DOW,  ALEX..  President  and  General  Manager,  The  Detroit  Edison  Company,  and  for  mail. 
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DOW,  HERBERT  H.,  General  Manager,  The  Dow  Chemical  Company,  Midland.  Michigan. 
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DRBZBL,  JOHN  R.,  xia  Drexel  Building,  Philadelphia.  Penoaylvania. 

DSINKBR»  HBNRT  STUROIS,  President.  Lehigh  University.  South  Bethlehem.  Pennsylvania. 

DUBOIS,  MISS  If  ART  C,  X733  Pine  Street.  Philadelphia,  Pennsylvania. 

DUBOIS,  WILLIAM  P.,  1733  Pine  Street,  Philadelphia,  Pennsylvania. 
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BTTB]fGBR,R.L.|  Consulting  Mechanical  Engineer,  Southern  Railway  Company,  xjoo  Penn- 
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BVARS,  OWBN  BROOKB,  Mechanical  Engineer,  The  United  Gas  Improvement  Company 
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PRAZIER,  GEORGE  H.,  Banker,  P.  O.  Box  1630,  Philadelphia,  Pennsylvania. 

PRAZIER,  WILLIAM  W.,   Farmer,   Rydal.    Pennsylvania,   and   for  mail.   Drexel  Building. 
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FUNK,  N.  E.,  Electrical  Engineer,  930  Wynnewood  Road,  Philadelphia.  Pennsylvania. 
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GAZZAM.  JOSEPH  M.,  Retired  Lawyer.  263  South  X9th  Street.  Philadelphia,  Pennsylvania. 
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GETMAN,  FREDERICK  H.,  Chemist.  Hillside  Laboratory,  Stamford,  Connecticut. 
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GLENDINNING,  ROBERT  E.,  Banker.  400  Chestnut  Street.  Philadelphia,  Pennsylvani.i. 

GLOVER,  HENRY,  Manufacturer.  3123  Mid  vale  Avenue,  Philadelphia.  Pennsylvania. 

GLOVER,  R.  E.,  Chemist,  141  z  Jackson  Street,  Wilmington,  Delaware. 

GOLDBAUM,  JACOB  S.,  Research  Chemist,  4636  Walnut  Street.  Philadelphia.  Pennsylvania. 

GOLDSCHMIDT,  V.,  Professor.  Heidelberg  University,  and  for  moil.  Gaisberg  Strasse  9. 
Heidelberg,  Germany. 

GOLDSMITH,  BDWARD,  Retired  Chemist.  658  North  zoth  Street.  PhilRdelphia,  Pennsyl- 
vania. 

GOLDSMITH,  EDWIN  M.,    Manufacturer.    Priedberger-Aaron   Manufacturing    Company, 
Logan  Station,  Philadeli^ia,  Pennsylvania. 

GOMBERG,  MOSES,  Professor  of  Chemistry.  725  Oxford  Road.  Ann  Arbor,  Michigan. 

GOODSFEED,  ARTHUR    W.,   Professor  of   Physics.  University  of  Pennsylvania,  Philadel- 
phia. Pennsylvania. 

GOODWIN,  HAROLD,  JR.,  Electrical  Engineer.   Power  and  Mining  Department,  General 
Electric  Company,  Schenectady,  New  York. 

GORDON,  HUGH  S.,  Mining  Engineer.  10  Nevill  Court.  London.  England. 

GOULD,  N.  J.,  President,  The  Gould  Manufacturing  Company.  Seneca  Falls,  New  York 

GRAHAM,  HOWARD  S.,  Banker.  435  Chestnut  Street.  Philadelphia.  Pennsylvania. 

GRAHAM,  JOHN,  JR.,  Architect,  32  Summit  Street,  Chestnut    Hill,  Philadelphia.  Penn- 
sylvania. 

GRAHAM,  W.  M.,  Bookkeeper.  24tb  and  Vine  Streets.  Philadelphia.  Pennsylvania. 

GRANBBRY,  J.  H.,  Civil  Engineer,  in  care  of  Morgan.  Harjes  and  Company.  14  Place  Ven- 
dome.  Paris.  France. 

GRAVELL,  J.  H.,  Engineer.  Tilghman-Brookbank  Sand  Blast  Company,  and  for  mail.  149 
Broadway,  New  York  City,  N.  Y. 

GRE8LE,  BDWIN,  JR.,  1708  Chestnut  Street.  Philadelphia,  Pennsylvania. 

GREEN,  GEORGE  ROSS,   Philadelphia  Electric   Company,    1000   Chestnut  Street.   Phila- 
delphia, Pennsylvania. 

GREENE,  ARTHUR  M.,  JR.,  Professor  of  Mechanical  Engineering.  Rensselaer  Polytechnic 
Institute,  and  for  mail,  Sunnyslope,  Spring  Avenue.  Troy.  New  York. 

GREENWOOD,  RICHARD,    Acting    Superintendent.    12 12    Allengrove    Street,    Frankford 
Philadelphia,  Pennsylvania. 

GREENWOOD,  TALMA  TEMPLE,  Research  Engineer  and  Patent  Solicitor,  40  Court  Street, 
Boston,  and  for  mail,  East  Templeton,  Massachusetts. 

GREINBR,  J.  E.,  Fidelity  Building,  Baltimore,  Maryland. 

GREUL.  W.  HERMAN,  Mechanical  Engineer,  in  care  Standard  Plunger  Elevator  Company, 
Worcester,  Massachusetts. 

GRBVEMEYER,  GEORGE  A.,  122  South  13th  Street,  Philadelphia,  Pennsylvania. 

GRIBBBL,  JOHN,  Gas  Meter  Manufacturer.  15 13  Race  Street.  Philadelphia.  Pennsylvania. 

GRIBBEL,  W.  GRIFFIN,  Gas  Meter  Manufacturer.   15 13  Race  Street.  Philadelphia,  Penn- 
sylvania. 

GRIEST,  THOMAS  H.,  Civil  Engineer.  646  Westview   Street.   Germantown,   Philadelphia 
Pennsylvania. 

GRIFFIN,  MARTIN  L.,  Chief  Chemist,  Oxford  Paper  Company.  Rumford.  Maine. 

GRIFFITH,  WILLIAM,  Mining  Engineer  and  Geologist,  Coal  Exchange  Building,  Scranton, 
Pennsylvania. 

GRIFFITH,  W.  O.,  Stenton  and  Evergreen  Avenues,  Chestnut  Hill,  Philadelphia,  Pennsylvania. 

GRIMSHAW;  F.  G.,  Assistant  to  General  Manaf^er.  Pennsylvania  Railroad  Company,  Eastern 
Lines,  724  Commercial  Trust  Building,  Philadelphia,  Pennsylvania. 

GRISCOM,  RODMAN  B.,  Banker,  231  Land  Title  Building.  Philadelphia,  Pennsylvania. 

GRISSINGBR,  ELWOOD,  Consulting  Electrical  and   Mechanical   Engineer.   293  Lexington 
Avenue,  Buffalo,  New  York. 

GUBBLMAN,  FRBDERICK  J.,  President.  The  Regine  Company,  47  West  34th  Street.  New- 
York  City.  New  York. 
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GUCKBR,  F.  T.(  Civil  Engineer  and  Contractor,  1450  Real  Estate  Trust  Building.  Phtlade1phi.t. 
Pennsylvania. 

GUDBMAN,  BDWARD.  Consulting  ScientiBc  Expert.  903  Postal  Telegraph  Building.  Chicago. 
Illinois. 

GURLBT,  FRANKLIN  C,  Assistant  Superintendent  in  charge  of  Manufacturing  Operatioa 
Benzol  Products  Compan> ,  Marcus  Hook,  Pennsylvania. 

GUTHRIB.  BATARD.  Superintendent.  Crucible  Steel  Company  of  America.  35th  Street  and 
A.  V.  R.  R.,  Pittsburgh.  Pennsylvania. 

HADFIBLD,  SIR  ROBERT  A.,  Bart.,  F.R.S.,  aa   Carlton  House  Terrace,  London.  S.  W.. 
England. 

RAGAR,  WALTER  F.,  JR.,  Manufacturer,  Keystone  Screw  Company,  i7th  Street  and  Lehigh 
Avenue,  Philadelphia,  Pennsylvania. 

RAINBS,  CASPAR  WISTAR,  Civil  Engineer,  6026  Germantown  Avenue,  Philadelphia,  Penn- 
sylvania. 

HAINBS,  RBUBBN.  Retired,  Haines  Street  east  of  Chew.  Germantown.  Philadelphia.  Peon* 
sylvania. 

HAINES,  ROBERT  B.,  JR.,  Manufacturer  of  Rolling  Mill  Gauges  and  Haines'  Automatic 
Micrometer,  156  West  School  Lane,  Germantown,  Philadelphia,  Pennsylvania. 

HAINES,  WILLIAM  A.,  Manufacturer  of  Fancy  Leather  Goods,  6445  Wissahickon  Avenue. 
Philadelphia,  Pennsylvania. 

HAINES,  WILLIAH  J.,  Real  Estate,  10  ix  Chestnut  Street.  Philadelphia.  Pennsylvania. 

HALDEMAN,  HORACE  L.,  President.  Pulaski  Iron  Company.  xoo8  Real  Estate  Trust  Build- 
ing, Philadelphia.  Pennsylvania. 

HALE,  HENRY  S.,  aoos  Chestnut  Street.  Philadelphia.  Pennsylvania. 

HALL,  CLARENCE  A.,  Chemical  Engineer.  Cresheim  Arms,  Allen  Lane,  Mt.  Airy,  Phibdelphia. 
Pennsylvania. 

HALL,  GEORGE  R. 

HALL,  R.  T.,  Rear  Admiral.  U.S.N. ,  Inspector  of  Machinery.  William  Cramp  and  Sons*  Ship 

and  Engine  Building  Company.  Philadelphia.  Pennsylvania. 

HALSET,  WILLIAM  B.,  Electrical   Engineer,  27  Fairview  Place,   comer   Church  Avenue. 
Brooklyn,  New  York. 

HAMILTON,  TABER,  Superintendent.  Louisville  Division,  P.  C.  C.  and  St.  L.  R.  R.  Company 
X4th  and  Main  Streets,  Louisville,  Kentucky. 

HAMMER,  EDWIN  W.,  Consulting  Engineer,  x6o  Broadway,  New  York  City,  New  York. 

HAMMER,  WILLIAM    T.,  Consulting  Electrical   Engineer.    George  Washington    Inn.  New 
Jersey  Avenue  and  C  Street.  Washington,  D.  C. 

HAND,  JOHN  L.,  Nautical  Instruments,  Haddonfield.  New  Jersey. 

HANTHORN^  JOSEPH  R.,  Mechanical  Engineer.  4x35  Girard  Avenue.  Philadelphia.  Pean- 
sylvan  ta. 

HARDING,  WILLIAM  H.,    Cement    Manufacturer.    Mechanical   and    Electrical    Engineer. 
I7aa  Land  Title  Building.  Philadelphia.  Pennsylvania. 

HARRIS,  FRANKLIN  M.,  Brick  Mason.  Parkside  ApartmenU.  40th  Street  and  Girard  Aveaue. 
Philadelphia.  Pennsylvania. 

HARRISON,  ALFRED  C,  Retired  Sugar  Refiner,  660  Drczel  Building.  Philadelphia.  Peas- 
■ylvaniak 

HARRISON,  CHARLES  CUSTIS.   Retired,  400  Chestnut  Street.  Philadelphia.  Pennsylvaaia. 

HARRISON,  GEORGE  L..  Retired.  1704  Locust  Street,  Philadelphia,  Pennsylvania. 

HARRISON,  J.  K.  M.,   Engineer,  Ogontz.  Pennsylvania. 

HARRISON,  MITCHELL,  Financier,  Nokesville.  Virginia. 

HARRISON,  WILLIAM  W.,  Merchant,  xxp  North  xxth  Street.  Philadelphia.  Pennsylvania. 

HART,  CHARLES,  President,  Delaware  River  Steel  Company,  Chester.   Pennsylvania. 

HART,  EDWARD,  Professor  of  Chemistry,  Lafayette  College,  Easton.  Pennsylvania. 

HARTLEY,  HENRY  J.,  Mechanical  Engineer,  i6a4  Oxford  Street,  Philadelphia,  Pennsylvaaia. 

HARTNESS,  JAMES,  President.  Tones  and  Lamson  Machine  Company,  and  for  mail.  30 
Orchard  Street,  Springfield.  Vermont. 

HARTUNG,  ADOLPH,  Paper  Merchant.  506  Race  Street.  Philadelphia.  Pennsylvania. 

HARVEY,  RICHARD  P.,  Engineer,  71  First  Street.  San  Francisco.  California. 

HASCHKA,  FERD.  T.,  Watchmaker,  Tiffany  and  Company,  and  for  mail,  135  West  7*tli 
Street,  New  York  City,  New  York. 

HASSLACHER.  JACOB,  President,  Roessler  and  Hasslacher  Chemical  Company.  100  Williasi 
Street,  New  York  City,  New  York. 

HASTINGS,  R.  C.  M.,'  Inventor,  The  International  Telephone  Company.  Columbus  Saving 
and  Trust  Building.  Columbus.  Ohio. 

HATTON,  T.  CHALKLEY,   Chief   Engineer,   Sewage   Commission,   City    Hall.    Mitwaakee. 
Wisconsin. 

HAUPT,  LEWIS  M.,  Consulting  Engineer.  Cynwyd,  Pennsylvania. 

HAWKINS,  J.  DAWSON,  Metallurgist.  Colorado  Springs.  Colorado. 
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HATWARD,    NATHAN,   President,   American   Dredging   Company;    Consulting    Engineer 
The   Bell  Telephone  Company    of  Pennsylvania,  308   Chestnut  Street.  Philadelphia, 
Pennsylvania. 

HAZBN,  ALLEN,  Consulting  Civil  Engineer,  4>nd  Street  Building.  New  York  City.  New  York. 

HBILMAN,  D.  B.,  Safety  Engineer,  U.  S.  Navy,  Norfolk  Yard.  Norfolk.  Virginia. 

HBITMANN,  EDWARD,  Electrical  Engineer,  Fairmount  Hotel.  3595  Boulevard.  Jersey  City. 
New  Jersey. 

HBLMB,  WILLIAM  E.,  Manufacturer.  1339  Cherry  Street,  Philadelphia.  Pennsylvania. 

HENDERSON,  GEORGE  R.,  Consulting  Engineer.  Aldine  Hotel.  Philadelphia,  Pennsylvania. 

HENRY,  W.  C.  A.,  Superintendent  of  Motive  Power,  Pennsylvania  Lines  West  of  Pittsburgh, 
Columbus,  Ohio. 

HEPBURN,  JOSEPH  SAMUEL,  Biological  Chemist.  U.S.  Pood  Research  Laboratory,  1833 
Chestnut  Street,  Philadelphia.  Pennsylvania. 

HERING,  CARL,  Consulting  Electtical  Engineer,  a  10  South  X3th  Street  Philadelphia.  Penn- 
lylvania. 

HBRING,  RUDOLPH,  Consulting  Hydraulic  and  SaniUry  Engineer,  170  Broadway.   New 
York  City,  and  for  mail,  40  Lloyd  Road,  Montclair,  New  Jersey. 

HBRING,  WALTER  E.,  President,  The  Globe  Ticket  Company,  xz2  North  zath  Street,  Phila- 
ddphia.  Pennsylvania. 

HERR,  EDWIN  M.,  President,  Westinghouse  Electric  and  Manufacturing  Company,  and  for 
mail.  140  Hutchinson  Avenue,  Bdgewood  Park,  Pennsylvania. 

HERRBSHOPF,  NATHANABL  GREENE.  Naval  Architect  and  Marine  Engineer,  Herreshoff 
Manufacturing  Company,  Bristol,  Khode  Island. 

HBRSAM(  ERNEST  A.,  Associate  Professor  of  MeUllurgy,  University  of  California.  Berkeley, 
California. 

HERTY,  CHARLES  H.,  Chemist,  35  East  41st  Street,  New  York  City,  New  York. 

HESS,  HENRY,  Mechanical  Engineer,  paS  Witherspoon  Building,  Philadelphia,  Pennsylvania. 

HEZAMBR,  CHARLES  A.,  Civil  Engineer,  Bullitt  Building,  Philadelphia.  Pennsylvania. 

HEZAMBR,  C.  J.,  Civil  Engineer,  Santa  Rita  Apartments,  South  Carolina  and  Pacific  Ave- 
nues, Atlantic  City,  New  Jersey. 

uiLES,  ELMER  K.,  Mechanical  En^neer,  Secretary,  Engineers*  Society  of  Western  Penn- 
sylvania, 568  Union  Arcade  Bmlding,  Pittsburgh.  Pennsylvania. 

HILL,  JOHN  W.,  Consulting  Engineer,  406  First  National  Bank  Building.  Cincinnati,  Ohio. 

HILL,  ROY  LINDEN,  Chemist,  619  East  Broad  Street.  Tamauqua.  Pennsylvania. 

HIRBS,  CHARLES  B.,  Manufacturing  Chemist,  ao6  South  34th  Street,  Philadelphia,  Penn- 

sylvania. 

HITCHCOCK,  MISS  FANNY  R.  M.,  4038  Walnut  Street,  Philadelphia.  Pennsylvania. 

HnCHINS,  ALFRED  B.,  Research  Chemist,  in  care  of  Ansco  Company,  Research  Labora- 
tory, Binghamton,  New  York. 

HITB,  B.  H.,  Chemist,  West  Virginia  Agricultural  Experiment  Station.  Morgantown.  West 
Virginia. 

HOADLBY,  ANTHONY  DE  H.,  Student,  5x8  Walnut  Lane.  Swarthmore.  Pennsylvania. 

HOADLEY,  GEORGE  A.,  Retired.  Swarthmore,  Pennsylvania. 

HODGES.  AUSTIN  L..  Physicist.  Nitro.  West  Virginia. 

HOFSTBTTER,  GEORGE,  Blank  Book  Maker,  Lithographer,  347-53  South  American  Street. 
Philadelphia,  Pennsylvania. 

HOLCOMB,  J.  ROGERS,  Walnut  Hill,  New  Castle,  Delaware. 

HOLLANDER,  CHARLES    S.,   Chemist  and  Chemical  Engineer,  in  care  of  Rohm  and  Haas 
Company,  Bristol.  Pennsylvania. 

HOLLISTER,  S.  C.^  Civil  Engineer,  in  care  of  Concrete  Ship  Section.  Emergency  Fleet  Corpo- 
ration. 140  North  Broad  Street,  Philadelphia,  Pennsylvania. 

HOLMES,  GEORGE  R.,  Technical  Journalist.  135  Garrison  Avenue,  Jersey  City,  New  Jersey. 

HOLMES,  WALTER  C,  Chemist,  in  care  of  Superior  Thread  and  Yam  Company.  Howard 
and  Morris  Streets.  Philadelphia.  Pennsylvania. 

HOLST,  L.  J.  R.,  Mechanical  Engineer,  6035  Carpenter  Street.  Philadelphia.  Pennsylvania. 

HONAMAN,  R.  KARL,  Physicist,  3645  North  Capitol  Street,  Washington,  D.  C. 

HOOKBR,  SAMUEL  C,  Chemist  and  Sugar  Refiner.  83  Remsen  Street,  Brooklyn.  New  York. 

HOOPBS,  PENROSE  R.,  Draftsman.  1015  South  Farragut   Terrace.  Philadelphia.  Pennsyl- 
vania. 

HOPPIN,  WILLIAM,  Internal  Combustion  Engineer.  153X  Mt.  Vernon  Street,  Philadelphia, 
Pennsylvania. 

HORN,  DAVID  W.,  Chemist,  33  Old  Lancaster  Road,  Bryn  Mawr,  Pennsylvania. 

HORN,  FRANKLIN  8.,  Lunch  Room  Proprietor.  1335  Market  Street.  Philadelphia,  Pennsyl- 
vania. 

HORNOR,  H.  A.,  Electrical  Engineer,  Minerva  Post  Office.  Essex  County.  New  York. 

HORNSBY,  JOHN  W.,  Consulting  Engineer.  Summit.  New  Jersey. 
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HORSTMAIfN.  WALTER,  President.  Wm.  H.  Horttmann  and  Company,  sth  and  Chcnr 
Streeta.  Philadelphia.  Pennsylvania. 

HORTON,  ROBERT  B.,  Consulting  Hydraulic  Engineer,  57  North  Pine  Avenue.  Albany.  New 
York. 

HOSKIHS,  WILLIAM,  Chemist.  Room  2009.  xxx  West  Monroe  Street.  Chicago.  Illinois. 

HOUSTON,  SAMTTEL  F.,  Trustee.  509  Real  Estate  Trust  Building.  Philadelphia.  Pennsyl- 
vania. 

HOWARD,  A.  C,  Oas  Engineer.  6z  Broad vray.  New  York  City.  New.  York. 

HOWE,  ARTHUR  W.,  Broker.  x8zx  Walnut  Street.  Philadelphia.  Pennsylvania. 

HOWE,  F.  P.,  Iron  Manufacturer.  P.  O.  Box  2i7i  Johnson  City,  Tennessee. 

HOWELL,  JOHN  W.,  Engineer.  Lamp  Works.  General  Electric  Company.  Harrison.  New 
Jersey. 

HOWSON.  CHARLES  HENRY,  Patent  Solicitor  and  Engineer.  32  South  Broad  Street.  Phila- 
delphia, Pennsylvan^ia. 

HOWSON,  MISS  EMILY  E.,  Instructor  in  Physics.  Glen  Moore.  Chester  County.  Pennsyl- 
vania. 

HOWSON,  HENRY,  Patent  Solicitor  and  Engineer,  West  End  Trust  BuUding.  Philadelphia. 
Pennsylvania. 

HOWSON,  RICHARD,  401  Woodland  Avenue,  Wayne.  Delaware  County.  Pennsylvania 

Mury,  ERNEST  L.,  Electrical  Engineer.  Natrona.  Pennsylvania. 

HUHN,  GEORGE  A.,  Banker.  Land  Title  Building.  Philadelphia,  Pennsylvania. 

HUMPHREY,  RICHARD  L.,  Consulting  Engineer,  Harrison  Building.  Philadelphia.  Penn- 
sylvania. 

HUMPHREYS,  ALEXANDER  C,  Consulting  Engineer.  President,  Stevens  Institute  of  Tech- 
nology, Hoboken,  New  Jersey. 

HUMPEOtEYS,  C.  J.  R.,  Gas  and  Electric  Manager.  P.  O.  Bos  385.  Lawrence.  Massachosettk 

HUNT,  ROBERT  W.,  Consulting  Engineer,  aaoo  Insurance  Exchange  Bldg..  Chicago.  Ilhnoia 

HUSTON,   CHARLES   L.,  Vice  President,  Lukens  Steel   Company,  Coatesville.  Penns7^ 

vania. 

HUTCHINSON,  GARY  T.,  Consulting  Engineer.  65  W.  S4th  Street.  New  York  City.  New  York. 

HUTCHINSON,  S.  PEMBERTON,  President.  Westmoreland  Coal  Company.  224  South  3rd 
Streat,  Philaddphia,  Pennsylvania. 

HtfTTINGER,  W.  R.,  Mechanical  Engineer,  86  East  Greenwood  Avenue.  Lansdowne.  Penn- 
sylvania. 

HYDE,  EDWARD  P.,  Director.  Nela  Research  Laboratory.  Nela  Park.  Cleveland.  Ohio- 
IDE,  HERBERT  S.,  Manufacturer.  Troy.  New  York. 

INDAHL.  MAURITZ  C,  Mechanical  Engineer.  248  East  Johnson  Street.  Philadelphia.  Pens- 
sylvania. 

IN8ULL.    SAMUEL,  President,  Commonwealth  Edison  Comi>any.  7a  West  Adams  Street 
Chicago.  Illinois. 

ISRAEL,  JOSEPH  D.,  District  Manager.  The  Philadelphia  Electric  Company,  xoth  and  Chest- 
nut Streets.  Philadelphia.  Pennsylvania. 

RTNBR,  MARTIN  HILL,  Chief  Chemist.  CoWate  and  Company.  Jersey  City.  New  Jersey 

lYES,  FREDERIC  EUGENE,  Inventor.  laoz  Race  Street.  Philadelphia.  Pennsylvania. 

nrES,  HERBERT  E.,  Physicist.  229  East  Meade  Street.  Chestnut  Hill.  Philadelphia.  Pennsyl- 
vania. 

JACKSON,  ARTHUR  C,  Manufacturer.  4530  Tacony  St.,  Philadelphia.  Pennsylvania 

JACKSON,  JOHN  PRICE,  Pennsylvania  Commissioner  of  Labor  and  Industry'.  HarrisbuTS. 
Pennsylvania. 

JACKSON,  WILLIAM  STEELL,  Patent  Attorney.  looi  Chestnut  Street.  Philadelphia.  Pens- 

sylvama. 
JACOBUS,  D.  S.,  Advisory  Engineer.  The  Babcock  and  Wilcox  Company.  85  Liberty  Street. 

New  York  City,  New  York. 

JACQUES,  J.  D.,  Consultirg  Engineer.  P.  O.  Box  75.  Woodbury.  New  Jersey. 

JANNEY,  JOSEPH  A.,  JR.,  Chestnut  Hill,  Philadelphia.  Pennsylvania. 

JEANES,  ISAAC  W.,  8  Chestnut  Street.  Philadelphia.  Pennsylvania. 

JEFFERSON,  J.  P.,  Manufacturer.  R.  F.  D.  No.   i,  Santa  Barbara.  California. 

JEFFRIES,  ZAY,  Metallurgical  Engineer,  in  care  of  Aluminum  Castings  Company.  2800  Har- 
vard Avenue,  Cleveland.  Ohio. 

JELLISON,  B.  T.,  Purchasing  Agent.  Chesapeake  and  Ohio  Railway  Company.  Richmond. 
Virginia. 

JENKINS,  C.  FRANCIS,  Inventor.  5502  16th  Street.  N.  W..  Washington.  D.  C. 

JENKINS,  THEODORE  F.,  Attomey-at-Law,  iioo  Franklin  Bank  Building,  Philadelphia. 
Pennsylvania. 

JENNINGS,  W.  N.,  Business  Photographer,  1305  Arch  Street.  Philadelphia,  Pennsylvania 

JOB,  ROBERT,   Vice  President.  Milton  Hersey  Company.  Limited.  84  St.  Antoine  Strset 
Montreal.  P.  Q.,  Canada. 
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JOBBIHS,  F.  HBDLET,  Manufacturing  Chemist.  Aurora.  Illinois. 

JOHANSBN,  BRNBST,  Chemist.  439  South  sist  Street,  Philadelphia,  Pennsylvania. 

JOHHSON.  A.L..  Vice  President  and  General  Manager,  Corrugated  Bar  Company.  402  Mutual 
Life  Buildmg.  Buffalo.  New  York. 

JOHNSON,  JAMBS  CURTIS.  Superintendent  of  Telegraph.  Pennsylvania  Railroad  Com- 
pany, Broad  Street  Station.  Philadelphia.  Pennsylvania. 

JOHHSON,  WALTBR  H.,  First  Vice  President.  Philadelphia  Electric  Company,  xooo  Chestnut 
Street.  Philadelphia,  Pennsylvania. 

JONES,  JONATHAN,  Engineer.  530  City  Hall.  Philadelphia.  Pennsylvania. 

JONBS,  JONATEULN  R.,  Iron  and  Steel  Manufacturer.  Morris  Building.  Philadelphia,  Penn- 
•yhrania. 

JONBS,  J.  LBVBRING,  Attomey-at-Law,   705    Land   Title  Building.  Philadelphia,  Penn- 
sylvania. 

JONBS,  W.  CLYDE,  Attomey-at-Law,  105  West  Monroe  Street,  Chicago,  Illinois. 

JUNKBRSFELD,  P.,  Assistant  to  Vice  President.  Commonwealth  Edison  Company,  Edison 
Building,  Chicago,  Illinois. 

JUSTI,  HENRY  D^  Manufacturer,  32nd  and  Spring  Garden  Streeu.  Philadelphia,  Pennsyl* 

vania. 
JUSTI,  HENRY  M.,  3snd  and  Spring  Garden  Streets,  Philadelphia.  Pennsylvania. 

KALTBNTHALER,  H.  J.,  Manufacturer  of  Steam  Specialties.  625  West  Upsal  Street,  German- 
town.  Philadelphia.  Pennsylvania. 

KARRER,  ENOCH,  Physicist.  Bureau  of  Standards.  Washington.  D.  C. 

KAUFMAN,  H.  M.,  General  Manager,  Mutual  Chemical   Company  of  America.   55  John 
Street.  New  York  City,  New  York. 

KEBLBR,  LEONARD,   President.  Ward  Leonard  Electric  Company.  Mt.  Vernon.  New  York, 
and  for  mail,  Avon  Road,  Bronxville,  New  York. 

KBBFBR,  WHXIAM  B.,  Treasurer.  American  Rubber  Reclaiming  Company,  4"  East  Kitten- 
house  Street,  Germantown.  Philadelphia,  Pennsylvania. 

KBTTH,  C.  P.,  in  care  of  W.  G.  Peters.  69  Van  Antwerp  Road,  Schenectady,  New  York. 

KBLLBR,  B.  B.,  Engineer  and  Manufacturer.  1239  Lake  Avenue,  Rochester,  New  York. 

KBLLBR«  HARRY  F.,  Educator  and  Chemist,  23x3  Green  Street.  Philadelphia.  Pennsylvania. 

KBLLBY,  GBOROE  L.,  Research  Chemist,  Library,  Midvale  Steel  Company.  Philadelphia. 
Pennsylvania. 

KBLLY,  EDWIN  WALKER,  Manufacturer.  3x2  Wisconsin  Avenue.  Oak  Park.  Illinois 

KBLLY,  JOHN  FORREST,  Electrical  Engineer,  284  West  Housatonic  Street.  PitUfield.  Massa- 
diusetts. 


M.  S.,  Coal  Merchant,  Mauch  Chunk.  Pennsylvania 

KENNEDY,  HUTTON,  Manufacturer.  Gaul  and  Adams  Streets.  Philadelphia,  Pennsylvania. 

KENNEDY,  JOHN  H.,  Salesman,  15  X  North  Lake  Avenue,  Pasadena,  California. 

KENNEDY,  J.  J.,  Consulting  Engineer,  52  Broadway,  New  York  City.  New  York. 

KENNEDY,  M.  C,  President,  Cumberland  Valley  Railroad  Company,  Chambersburg.  Penn- 
sylvania. 

KENNBLLY,  A.  E«,  Professor  of   Electrical   Engineering,   Harvard  University,  Cambridge, 
Massachusetts. 

KENT,  A.  ATWATER,  Manufacturer,  Ardmore,  Pennsylvania. 

KENT,  8.  LEONARD,  JR.,  Hydro-Electrics,  Manayunk,  Philadelphia,  Pennsylvania. 

KBRT.TN,  W.  D.,  Secretary  and  Treasurer,  Camden  Forge  Company,  Camden,  New  Jersey 

KERR,  STUART  D.,  Chemist,  300  Main  Street,  Darby,  Pennsylvania. 

KERR,  WILLIAM  M.,  Manufacturer.  1421  Chestnut  Street,  Philadelphia.  Pennsylvania. 

KBRSHNBR,  JEFFERSON  E.,  Professor  of  Mathematics  and  Physics.  Franklin  and  Marshall 
College,  and  for  mail,  445  West  Chestnut  Street,  Lancaster,  Pennsylvania. 

KBTCHAM,  O.  W.,  Manufacturer  of  Architectural  Terra  Cotta.  24  South  7th  Street,  Phila 
delplua,  Pennsylvania. 

KBTTBRLINU8,  J.  L.,  Lithographer.  4th  and  Arch  Streets,  Philadelphia.  Pennsylvania. 
DLPATRICK,  J.  L.,  Aberdale  Road,  Bala.  Pennsylvania. 

DMBBR,  WILLIAM  M.  C.  Manufacturer  of  Electrical  Instruments,  490 x  Stenton  Avenue, 
Germantown.  Philadelphia.  Pennsylvania. 

DNBALY,  JOHN  HENRY,  Consulting  Engineer,  503  Granite  Building,  St.  Louis,  Missouri. 

KING,  CHARLES  W.  O.,  Mechanical  Engineer,  429  North  X3th  Street.  Philadelphia.  Penn. 
sylvania. 

KINGSBURY,  EDWIN  F.,  Physicist,  Eastman  Kodak  Company.  Rochester,  New  York. 

KIPPBNBBRO,  HENRY,  in  care  of  Merck  and  Company.  Rahway,  New  Jersey. 

C.  J.,  President,  United  States  Sherardising  Company,  New  Castle,  Pennsylvania. 

[,  J.  GEORGE,  JR.,  Heating  and  Ventilating  Engineer,  Haverford,  Pennsylvania. 

KLINE,  C.  MAHLON,  Wholesale  Druggist.  429  Arch  Street,  Philadelphia,  Pennsylvania. 

KLIP8TBIN,  A.,  Merchant.  644-54  Greenwich  Street,  New  York  City,  New  York. 
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KLUICPP,  JOHN  BARTLBMAN,  Inspecting  Bn^neer,  The  United  Gas  Improvement  Com- 
pany, Broad  and  Arch  Streets,  Philadelphia,  Pennsylvania. 

KHAPP,  I.  N.,  Bngineer,  The  United  Gas  Improvement  Company,  Broad  and  Arch  Streets. 
Philadelphia,  Pennsylvania. 

KNBASS,  8TBICKLAND  L.,  Mechanical  Engineer.  z6oo  Hamilton  Street.  Philadelphia. 
Pennsylvania. 

KNOBDLBR,  B.  L.,  General  Superintendent,  The  Welsbach  Company.  Gloucester.  New  Jersey. 

KNOWLBSi  MORRIS*  Director.  Department  of  Sanitary  Engineering.  University  of  Pitts- 
burgh, and  for  mail,  laoo  B.  F.  Jones  Law  Building,  4th  Avenue  and  Ross  Street, 
Pittsburgh,  Pennsylvania. 

KNOX,  HENRY  HOBART,  Mining  Engineer,  68  East  86th  Street.  New  York  City,  New  York. 

KNUDSBN,  ROLF,  Electrochemical  Engineer.  Borgestad,  Norway. 

KOCH.  GBORGB  B.,  General  Foreman,  South  Altoona  Foundries,  Pennsylvania  Railroad 
Company,  Altoona,  Pennsylvania. 

KOCH,  JULIUS  A.,  Professor  of  .Chemistry  and  Dean  of  School  of  Pharmacy^  University  of 
PitUburgh.  Bluff  and  Pride  Streets.  Pittsburgh.  Pennsylvania. 

KOHLBR.  JOHN  J.,  Manager.  4Z3i  North  6th  Street.  Philadelphia.  Pennsylvania. 
KOHN,  JOSEPH,  Secretary  and  Treasurer.  Universal  Dental  Company,  2204  Natrona  Street 
Philadelphia,  Pennsylvania. 

KOHN,  SIMON  I.,  Merchant.  720  Market  Street.  Philadelphia,  Pennsylvania. 

KOLB,  HBNRT  M.,RepresentinfE  Manufacturers' Specialties  Machinery,  1400  Widener  Building. 

Philadelphia.  Pennsylvania. 
KOTHNY,  O.  L.,  Consulting  Engineer,  C.  H.  Wheeler  Manufacturing  Company,  and  for  mail, 

2008  Rittenhouse  Street,  Philadelphia.  Pennsylvania. 

KRBBS,  A.  8.,  Mechanical  Engineer,  Krebs  Pigment  Company,  Newport.  Delaware. 
KRBBS,  H.  J.,  President.  The  Krebs  Pigment  and  Chemical  Company  Newpost.  Delaware. 
KRISCHKBR,  MRS.  R.  H.,  5102  Hazel  Avenue,  Philadelphia,  Pennsylvania. 
KRUTTSCHNITT,  J.,  Civil  Engineer,  Southern  Pacific  Company,  165  Broadway,  New  York 

City,  New  York. 

KUEHN,  PAUL  M.,  Assistant  Engineer.  The  Bartlett  Hayward  Company,  and  for  mail.Linthi- 
cum  Heights.  Lansdowne.  Maryland. 

KUHN,  C.  HARTMAN,  aoa  Liberty  Building,  Philadelphia,  Pennsylvania. 

KUTTROFF,  BDWIN,  President.  Verona  Chemical  Company.  North  Newark.  New  Jersey. 

LAIRD,  CLINTON  N.,  Chemist.  Canton  Christian  College.  Canton,  China. 

LANDRBTH,  C.  P.,  Manufacturer,  Electrolytic  Purifleation  Company,  isth  Street  and  Le> 
high  Avenue,  Philadelphia,  Pennsylvania. 

LANB,  DAVID  H.  (Retired).  408  Land  Title  Building.  Philadelphia.  Pennsylvania. 

LANZA,  OABTANO,  Engineer.  Special  Consultant.  The  Baldwin  Locomotive  Works,  and  for 
mail.  The  MontevMta.  63rd  and  Oxford  Streets.  Philadelphia,  Pennsylvania. 

LAUBR,  CONRAD,  General  Manager,  Day  and  Zimmerman,  Engineere,  and  for  mail,  491S 
Greene  Street,  Philadelphia,  Pennsylvania. 

LAYING,  B.  J.,  Merchant.  47  x  Bullitt  Building.  Philadelphia.  Pennsylvania. 

LA  WALL,  CHARLB8  H.,  Analytical  Chemist,  39  South  loth  Street.  Philadelphia.  Peonsyl- 

vania. 
LA  WES,  T.  A.,  Mechanical  Engineer,  N.  Y.  C.  &  St.  L.  Railroad  Company,  Cleveland.  Ohio. 

LAWLBR,  G.  S.,  Electrical  Engineer,  Associated  Mutual  Fire  Insurance  Comjianies,  31  Milk 
Street,  Boston,  Massachusetts. 

LB  BOUnLLIBR,  HENRY  W.,  Chemist.  Wayne,  Pennsylvania. 

LB  BOUTILLIBR,  ROBERT,  Wayne.  Pennsylvania. 

LEDOUZ,  J.  W.,  Chief  Engineer.  American  Pipe  and  Construction  Company,  11  a  North 
Broad  Street.  Philadelphia.  Pennsylvania. 

LBB,  BLISHA,  General  Manager.  Pennsylvania  Railroad  Company,  Broad  Street  Station. 
Philadelphia.  Pennsylvania. 

LBB,  WALTER  T.,  Accountant.  308  Rex  Avenue.  Chestnut  Hill.  Philadelphia,  Pennsylvania. 

LEEDS,  MORRIS  B.,  Manufacturer  of  Electrical  Measuring  Instruments,  4901  Stenton  Ave- 
nue.  Germantown.  Philadelphia.  Pennsylvania. 

LBFFMANN,  HENRY,  Chemist.  X839  North  17th  Street,  Philadelphia.  Pennsylvania. 
LB  MAISTRB,  F.  J.,  Chemical  Engineer.  Ridley  Park.  Pennsylvania. 

LBMOINB,  L.  R.,  President.  United  States  Cast  Iron  Pipe  and  Foundry  Company.  1421 
Chestnut  Street.  Philadelphia,  Pennsylvania. 

LENHER,  VICTOR,  Chemist,  158  Summit  Avenue.  Madison.  Wisconsin. 

LBNKBR,  WILL  G.,  Civil  Engineer,  405  Chestnut  Street,  Sunbury,  Pennsylvania. 

LB8LBY,  ROBERT  W.,  Manufacturer.  6xa  Pennsylvania  Building,  Philadelphia.  Peansyl- 
vania. 

LEVY,  LIONEL  FARADAY,  Chemical  Engineer.  Manager.  Repro  Art  Machinery  Coropanf. 
and  for  mail.  1424  North  xsth  Street,  Philadelphia,  Pennsylvania. 

LBVY,  MAX,  Screens  for  Photo-Engravers,  a  20  West  Roberts  Avenue.  Germantown.  Phila- 
delphia, Pennsylvania. 
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LXWIS,  A.  NBLSON,  Attomey-at-L«w,  181 1  Walnut  Street.  Philadelphia,  Pennsylvania. 

LEWIS,  DANIBL  C,  Agent.  The  Millville  Manufacturing  Company.  Millville.  New  Jersey. 

LEWIS,  GEORGE  W.,  Mechanical  Engineer,  i6  Princeton  Avenue,  Swarthmore,  Pennsylvania. 

LEWIS,  HOWARD  W.,  Banker.  1928  Spruce  Street,  Philadelphia.  Pennsylvania. 

LEWIS,  JOHN  F.,  Attorney -at-Law,  308  South  4th  Street,  Philadelphia,  Pennsylvania. 

LEWIS.  NATHAN  E.,  Mechanical  Engineer.  8s  Liberty  Street.  New  York  City.  New  York. 

LBWISp  PAUL  A.,  Physician.  Director  of  Laboratory.  The  Henry  Phipps  Institute.  7th  and 
Lombard  Streets.  Philadelphia.  Pennsylvania. 

LEWIS,  ROBERT  B.,  Mechanical  Engineer.  Tinius  Olsen  Testing  Machine  Company,  and 
for  mail.  46x1  Wayne  Avenue.  Philadelphia.  Pennsylvania. 

LEWIS,  WILFRED,  Mechanical  Bn^^ineer.  President.  The  Tabor  Manufacturing  Company, 
x8th  and  Hamilton  Streets,  Philadelphia.  Pennsylvania. 

LICHTENBERG,  CHESTER,  Electrical  Engineer.  General  Engineer  Depot.  U.S.A..  1438  U 
Street.  N.  W..  Washington.  D.  C. 

LIEB,  J.  W.,  Vice  President.  The  New  York  Edison  Company.  15th  Street  and  Irving  Place. 
New  York  City.  New  York. 

LIEBER,  HUGO,  Chemist.  President,  H.  Lieber  and  Company,  23  East  26th  Street.  New  York 
City.  New  York. 

UOHTFOOT,  THOBCAS  M.,  Retired  Educator.  Chesham.  New  Hampshire. 

UHME,  L  P.,  Chemical  Engineer.  The  Grasselli  Chemical  Company.  Cleveland,  Ohio. 

ULLIB.  LEWIS,  Vice  President.  The  United  Gas  Improvement  Company.  Broad  and  Arch 
Streets,  Philadelphia.  Pennsylvania. 

ULLIE,  S.  MORRIS,  President.  The  Sugar  Apparatus  Manufacturing  Company.  Wilming- 
ton. Delaware,  and  for  mail.  4804  Springfield  Avenue.  Philadelphia.  Pennsylvania. 

UNDENTHAL,  GUSTAV,  Consulting  Engineer,  as  Church  Street.  New  York  City.  New  York. 

LINDNER,  JOHN,  President,  Lindner  Shoe  Company,  and  for  mail.  Forest  Hills.  Carlisle, 
Pennsylvania. 

LINDSTROM,  CHARLES  A.,  Assistant  to  President.  Pressed  Steel  Car  Company.  Farmers 
Bank  Building.  Pittsburgh,  Pennsylvania. 

UPPINCOTT,  J.  BERTRAM,  Publisher,  aa?  South  6th  Street.  Philadelphia.  Pennsylvania. 

LIPPINCOTT,  JOSEPH  WHARTON,  Publisher.  Bethayres.  Pennsylvania. 

LITTLE,  ARTHUR  D.,  President.  Arthur  D.  Little.  Incorporated.  30  Charles  River  Road. 
Cambridge,  Massachusetts. 

LITTLETON,  WILLIAM  RICHARD,  4843  Walnut  Street.  Philadelphia.  Pennsylvania. 

LIVERSIDGE,  HORACE  P.,  Philadelphia  Electric  Company.  1000  Chestnut  Street.  Philadel- 
phia. Pennsylvania. 

LIVINGSTON,  HERMAN,  Hydro-Carbon  Engineer,  Calco  Chemical  Company,  Bound  Brook, 
New  Jersey. 

LLEWELLYN,  W.  H.,  Druggist.  15x8  Chestnut  Street.  Philadelphia.  Pennsylvania. 

LLOYD.  E.  W.,  General  Contract  Agent.  Commonwealth  Edison  Company.  Edison  Building. 
Chicago.  Illinois. 

LLOYD,  HERBERT,  President.  Electric  Storage  Battery  Company.  Philadelphia.  Pennsylvania. 

LLOYD,  JOHN  URI,  Manufacturing  Pharmacist  and  Chemist,  in  care  of  The  Lloyd  Library, 
309  West  Court  Street,  Cincinnati,  Ohio. 

LLOYD,  MORTON  G.,  Associate  Electrical  Engineer,  Bureau  of  Standards,  Washington, 
D.  C. 

LOBBEN,  PEDER,  Mechanical  Engineer,  Room  No.  a.  Keyser's  Gade  i.  Kristiania.  Norway. 

LODGE,  ROLLA  M.,  Engineer  and  Electrician.  1x49  Venango  Street,  Philadelphia.  Pennsyl- 
vania. 

LOEB,  LEO,  Mechanical  Engineer.  Day  and  Zimmerman.  Incorporated.  611  Chestnut  Street. 
Philadelphia.  Pennsylvania. 

LONBROAN,  J.  E.,  Brass  Manufacturer,  axx  Race  Street.  Philadelphia.  Pennsylvania. 

LONOSTRETH,  CHARLES,  President.  Metallic  Packing  Company,  and  for  mail.  Racquet 
Club.  Philadelphia.  Pennsylvania. 

LONGSTRETH,  EDWARD  T.,  Manufacturer,  68os  North  xith  Street.  Oak  Lane.  Philadel- 
phia, Pennsylvania. 
LORENTZ,  HENDRIK  A.,  Physicist.  Zylweg  76.  Haarlem.  Holland. 

LOSS,  HENRIK  VON  Z.,  Consulting  Engineer,  Witherspoon  Building.  Philadelphia,  Pennsyl- 
vania. 

LOVEJOY,  J.  R.,  Vice  President.  General  Electric  Company.  Schenectady.  New  York. 

LOVEKIN,  LUTHER  D.,  Chief  Engineer.  New  York  Shipbuilding  Company.  Camden.  New 
Jersey,  and  for  mail.  Mill  Creek  Road.  Ardmore.  Pennsylvania. 

LOWE,  ARTHUR  W.,  Public  School  Teacher,  1224  Herbert  Street.  Frankford.  Philadelphia. 
Pennsylvania. 

LOYD,  MISS  SARAH  A.  C,  xao6  Filbert  Street.  Philadelphia.  Pennsylvania. 

LUCAS,  A.  F.,  Mining  Engineer,  aaoo  Wyoming  Avenue.  Washington.  D.  C. 

LUCKE,  CHARLES  EDWARD,  Professor  of  Mechanical  Engineering,  Columbia  University. 
New  York  City.  New  York. 
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LUM,  D.  W.,  Special  Engineer,  Valuation  Department,  Southern  Railway  Company,  P.  0. 
Bos  x8o8,  Washington,  D.  C. 

LUPTON,  EDWARD,  Manufacturer  of  Sheet   Metal.  Allegheny  Avenue  and  Tulip  Stre«t 
Philadelphia,  Pennsylvania. 

LUTTIES,  OTTO,  Sharon  Springs.  New  York. 

LTMAN,  BENJAMIN  SMITH,  Mining  Engineer,  269  South  4th  Street,  Philadelphia,  Penn- 
sylvania. 

LTMAN,  JAMES,  Consulting  Engineer.  Member  of  Firm,  Sargent  &  Lundy,  141 2  Edison 
Building.  Chicago.  Illinois. 

LYNCH.  JOHN  COOPER,  General  Superintendent  of  Traffic.  The  Be!l  Telephone  Company 
of  Pennsylvania.  1631  Arch  Street.  Philadelphia.  Pennsylvania. 

LYONS,  FRANK  D.,  6769  Ridge  Avenue,  Rozborough,  Philadelphia,  Pennsylvania. 

McALUSTER,  JOHN  F.,  Hotel  Vendig.  Philadelphia.  PennsylvanU. 

McBRIDE,  THOMAS  C,  Sales   Manager.  Worthington  Pump  and   Machinery  Corporation. 
zsx6  North  American  Building.  Philadelphia.  Pennsylvania. 

McCaffrey,  BDWARD    v.,  Pile   Manufacturer.    McCaffrey  File  Company.  Philadelphia. 
Pennsylvania. 

McCaffrey,  HUGH,  Manufacturer,  X7xx  North  4th  Street.  Philadelphia.  Pennsylvania. 

McCALL,  JOSEPH  B.,  President.  The  Philadelphia  Electric  Company,  tooo  Chestnut  Street. 
Philadelphia.  Pennsylvania. 

McCALL,  RICHARD  C,  in  care  of  E.  J.  Sellers.  1830  Pine  Street.  Philadelphia.  Pennsylvania. 

McCHESNEY,  JOHN  M.,  General  Manager.  Keystone  Leather  Chemicals  Company,  and 
for  mail,  150  West  Central  Avenue,  Moorestown,  New  Jersey. 

McCONNBLL,  FRANKLIN  P.,  xoo  South  Fourth  Street,  Darby,  Pennsylvania. 

McCONNBLL,  JACOB  Y.,  Mechanical  Engineer,  zoo  South  4th  Street.  Darby.  PcnnsvWania. 

McCORMACK,  H.,  Professor  of  Chemical  Engineering.  Armour  Institute  of  Technology. 
Chicago,  Illinois. 

McCOY,  JOHN  F.,    Mechanical  Engineer,  6358  Sherman  Street,  Germantown.  Philadelphia. 
Pennsylvania. 

McDonald,  hunter,  chief  Engineer,  N.  C.  &  St.  L.  Railway  Company,  ZZ2  Tenth  Avenue. 
North,  Nashville,  Tennessee. 

McFADDEN,  GEORGE  H.,  Merchant.  lai  Chestnut  Street.  Philadelphia.  Pennsylvania. 

McOEORGE,  PERCY,  Pnetorian  Building,  Dallas.  Texas. 

McGOWAN,  J.,  JR.,  Chief  Chemist.  Joseph  Campbell  Company,  and  for  mail,  P.  O.  Box  287. 
Camden,  New  Jersey. 

McGXTRTY.  WILLIAM  J.,  Chemist.  The  Bartlett  Hay  ward  Company.  Baltimore.  Maryland. 
and  tor  mail.  3607  Forest  Park  Avenue.  Baltimore,   Maryland. 

McILVAIN,  J.  GIBSON,  Lumber  Merchant.  Bast  Downingtown,  Pennsylvania. 

McILVAINE,  A.  ROBINSON,    Drug   Importer   and    Manufacturer,    1500   Hamilton  Street, 
Philadelphia.  Pennsylvania. 

McILVAINE,  C.  L.,  Superintendent  of  Motor  Power,  Northern  Division,  Pennsylvania  Railroad 
Company,  and  for  mail,  191  Hodge  Avenue,  Buffalo,  New  York. 

McKAIG,  W.  WALLACE,  Mechanical  Engineer.  Cumberland.  Maryland. 

McKEE,  GEORGE  M.,  Manufacturer,  Donnacona.  P.  Q„  Canada. 

McLEAN,  WILLIAM  L.,  Publisher,  The  Evening  Bulletin.  307   Bulletin  Building.  Philadel- 
phia. Pennsylvania. 

McMEEKIN,  C.  W.,  Army  War  College.  Washington,  D.  C. 

McMILLIN,  EMERSON,  Banker,  Parmer,  Engineer,  "Darlington  Farms,"  Mahwah.  New 
Jersey. 

McVEY,  JOHN  JOSEPH,  Publisher  and  Bookseller,  zaap  Arch  Street,  Philadelphia.  Penn- 
sylvania. 

MACBAIN,  D.  R.,  Assistant  General  Manager,  New  York  Central  Railroad  Company,  Cleve- 
land, Ohio. 

MACBETH,  NORMAN,  Illuminating  Engineer.  227  West  X7th  Street.  New  York  City,  .New 
York. 

MACGREGOR,  FRANK  S^.  Development  Department,  B.  I.  du  Pont  de  Nemours  and  Com- 
pany, 453  du  Pont  Building,  Wilmington,  Delaware. 

MACK,  CARL  T.,  Electrical  Engineer.  Henr>  L.  Doherty  and  Company.  60  Wall  Street.  New 
York  City,  New  York. 

MACKENZIE,  K.  G.,  Consulting  Chemist.  The  Texas  Company,  17  Battery  Place.  New  York 
City.  New  York. 

MACLEAN,  GEORGE,  President,  Ives  Inventions,  Candler  Building,  New  York  City.  New 
York. 

MACLEAN,  MALCOLM  R.,  Mechanical  Engineer. 

MACVEAGH,  WAYNE,  Bryn  Mawr.  Pennsylvania. 

MADEIRA,  PERCY  C,  Coal  Operator.  North  American  Building,  Philadelphia.  Pennsylvanu. 

MAILLOUX,  C.  O.,  Consulting  Engineer.  323  West  82nd  Street.  New  York  City.  New  York 


THE  FRANKLIN  INSTITUTE  109 

HAITLAlfD,  HAROLD,  Oil  Chemist.  Sun  Company,  Marcus  Hook.  Pennsylvania. 

MALLINCKRODT,  E.,  JR.,  Manufacturing  Chemist,  Mallinckrodt  Chemical  Works.  St.  Louis, 
Missouri. 

MANWARING,  ALBBRT  H.,  Electrical  Engineer.  The  Philadelphia  Electric  Company,  xooo 
Chestnut  Street.  Philadelphia.  Pennsylvania. 

MARBAKER,  EDWARD  E.,  Chemist.  622  Marlyn  Road.  Philadelphia.  Pennsylvania. 

IfARCONI,  GU6LIELMO,  Electrical  Engineer  and  Inventor.  31  Via  Garibaldi  Gianicolo. 

Rome.  Italy. 
MARKLE,  A.,  Mine  Operator.  Hazleton.  Pennsylvania. 

MARKLE,  JOHN,  Mechanical  Engineer  and  Coal  Operator.  2  Rector  Street,  New  York  City. 

New  York. 
MAROT,  RUSHTON,  Paint  Manufacturer,  2x2-16  Race  Street.  Philadelphia,  Pennsylvania. 
MARRIOTT,  R.  A.,  Student.  703  8th  Street.  Douglas.  Arizona. 
MARSHALL,  THOMAS  H.,  Carpenters'  Hal}.  320  Chestnut  Street.  Philadelphia.  Pennsylvania. 

MARTIN,  T.  COMMBRFORD,  Secretary.  National  Electric  Light  Association.  29  West  39th 
Street.  New  York  City,  New  York. 

IftARTIN,  THOMAS  S.,  Civil  Engineer,  Hermit  Lane.  Rozborough.  Philadelphia.  Pennsylvania. 

MASLAND,  CHARLES  H.,  and.  Chemical  Engineer,  1202  Stratford  Avenue.  Melrose  Park. 
Pennsylvania. 

MASLAND,  CHARLES  WILLIAM,  Manufacturer,  3240  Amber  Street,  Philadelphia,  Penn- 
sylvania. 

MASON,  CHARLES  THOBCAS,  Engineer.  President.  Sumter  Electrical  Company.  Sumter. 
South  Carolina. 

MASON,  SIDNEY,  President.  The  Welsbach  Company.  Gloucester  City.  New  Jersey. 

MASON,  W.  P.,  Professor  of  Chemistry,  Rensselaer  Polytechnic  Institute.  Troy,  New  York. 

MASTERS,  FRANK  M.,  Chief  Inspector.  Modjeski  and  Angier.  and  for  mail,  204  Locust 
Street,  Harrisbtu-g,  Pennsylvania. 

MATTHEWS,  W.  G.  Retired,  P.  O.  Box  1492.  Jacksonville,  Florida. 

MAXFIELD,  H.  H.,  Acting  Works  Manager,  Eastern  Pennsylvania  Division,  Pennsylvania 
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MEEKER,  G.  H.,  Professor  of^  Chemistry,  School  of  Medicine.  University  of  Pennsylvania, 
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MELLOR,  NORMAN,  Manufacturer,  Wayne  Junction,  Philadelphia,  Pennsylvania. 
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MERRITT,  JAMES  SMITH,  Mechanical  Engineer,  Abington,  Pennsylvania. 

MERSHON,  RALPH  D.,  Consulting  Engineer.  80  Maiden  Lane,  New  York  City,  New  York. 

MERZ,  CHARLES  H.,  Consulting  Engineer.  32  Victoria  Street.  London.  S.  W..  England. 

MERZ,  EUGENE,  Manufacturer.  The  Heller  and  Merz  Company,  Hamburg  Place.  Newark, 
New  Jersey. 

MBTZ,  HERMAN  A.,  Manufacturer  and  Importer  of  Chemicals  and  Dyestuffs,  122  Hudsoc 
Street.  New  York  City,  New  York. 

MEYER,  H.  CONRAD,  Vice  President,  Poote  Mineral  Company,  and  for  mail,  70  East  Penn 
Street,  Germantown,  Philadelphia.  Pennsylvania. 

MIDDLETON,  ALBERT  C,  Director.  149  East  Main  Street.  Moorestown.  New  Jersey. 
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Clinton  Street,  Brooklyn,  New  York. 
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MILLBR,  W.  LASH,  Professor  of  Physical  Chemistry,  University  of  Toronto,  and  for  mail. 
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MILLIKBN,  JAMBS»  President,  The  Industrial  Car  Manufacturers'  Institute.  Union  Arcade 
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MILLS,  OBORGB  M.,  President,  Thomas  Mills  and  Brothers.  Incorporated,  1301  North 
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MILNB.  DAVID*  Manufacturer.  School  House  Lane,  Germantown.  Philadelphia,  Pennsylvania. 
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WZBR,  CHARLES  A.,  Engineer,  Rumford  Falls  Power  Company.  Rumford,  Maine. 
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Philadelphia.  Pennsylvania. 
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Pennsylvania. 
NEWBOLD,  CLEMENT  B.,  Banker.  5x1  Chestnut  Street.  Philadelphia.  Pennsylvania. 
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FARKBR,  JOHNC.,incareLefaz,  Incorporated.  Sheridan  Building.  Philadelphia,  Pennsylvania. 
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PATTBRSON,  J.  EDWARD,  Vice  President,  Arthur  H.  Thomas  Company,  230  South  7th  Street. 
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PBNNOCK,  GBORGB  L.,  Florist.  165  West  Essex  Avenue,  Lansdowne.  Pennsylvania. 

PENITOCK,  JOHN  D.,  Chemist  and  General  Manager.  The  Solvay  Process  Company,  and 
for  mail,  2002  West  Genesee  Street.  Syractise.  New  York. 
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PIERCE.  G.  A.,  Electrical  Engineer,  Wm.  Cramp  &  Sons  Ship  and  Engine  Building  Company. 
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PITMAN,  JOHN,  Brigadier  General,  U.S.A.  (Retired),  167  Berkeley  Avenue.  Orange.  New 
Jersey. 

PLACK,  W.  L.,  Architect  and  Structural  Engineer.  1208  Chestnut  Street,  Philadelphia.  Penn- 
sylvania. 

POPE,    RALPH  WAINWRIGHT.    Honorary    Secretary,    American    Institute    of   Electrics! 
Engineers,  and  for  mail.  570  Cherry  Street.  Elizabeth.  New  Jersey. 

PORTER,  J.  BENTON,  Electrical  Engineer.  General  Electric  Company.  Witherspoon  Build- 
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POSTLETHWAITE,  C.  E.,  General  Sales  Manager.  Pressed  Steel  Car  Company,  24  Broad 
Street,  New  York  City,  Now  York. 

POTTS,  WILLIAM  M.,  Civil  Engineer.  Wyebrooke,  Chester  County.  Pennsylvania 

PRENDERGAST,  A.  P.,  Mechanical  Superintendent,  Texas  and  Pacific  Railway  Company. 
General  Office  Building,  Dallas,  Texas. 

PRICE,  MAX  CHARLES,  Architect.  Punta  Gorda.  Florida. 

PRICE,  MORTON  MOORE,  Sales  Agent,  The  Babcock  and  Wilcox  Company,  xoio  North 
American  Building.  Philadelphia,  Pennsylvania. 

PURCELL,  JOHN,  Assistant  to  Vice  President.  Atchison.  Topeka  and  Santa  F6  Railway 
Company.  80  East  Jack8t>n  Boulevard,  Chicago,  Illinois. 
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QUAYLE,  R.,  General  Superintendent  of  Motive  Power  and  Car  Departn^enta.  Chicago  sod 
Northwestern  Railway  Company,  Station  B,  Chicago,  Illinois. 

<}inMBY,   HENRY  H.,  Consulting  Structural  Engineer    3930  Girard  Avenue.  Philadelphia. 
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QUINN,  C.  H.,  Chief  Electrical  Engineer,  Norfolk  and  Western  Railway  Company,  Roanoke. 
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RADFORD,  ROBERT,  Manufacturer,  IZ03  Morris  Building.  Philadelphia,  Pennsylvantt. 

RAB,  JOHN,  Chief  Draughtsman,  The  Tabor  Manufacturing  Company,  and  for  mail.  494S 
Larchwood  Avenue,  Philadelphia,  Pennsylvania. 

RAMSEY,  GEORGE  W.,  Patent  Attorney,  Wool  worth  Building.  New  York  City.  New  York. 

RANDOLPH,  ISHAM,  Consulting  Civil  Engineer,  1827  Continental  and  Commercial  National 
Bank  Building,  Chicago.  Illinois. 

RAPP,  ISAIAH  MARCH,  Associate  Physicist,  Bureau  of  Standards.  Washington.  D.  C. 

RAU,  ALBERT  6.,  Dean  and  Professor  of  Mathematics,  Moravian  College,  and  for  mail.  63 
Bast  Broad  Street.  Bethlehem.  Pennsylvania. 

RAUTENSTRAUCH,  WALTER,  Professor  of  Mechanical  Engineering.  Columbia  University 
New  York  City,  New  York. 

RAYMOND,  WARD,  Mechanical  Engineer,  908  Paxinosa  Avenue.  Baston.  Pennsylvania. 

RBA,  SAMUEL,  President,  Pennsylvania  Railroad  Company.  Broad  Street  Station.  Philsdel* 
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REATH,  THEODORE  W..  Attomey-at-Law,  120X  Commercial  Trust  Building.  Philadelphia, 
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REBER,  SAMUEL,  Colonel,  Signal  Office.  Eastern  Department.  Maritime  Building.  8-io  Bridge 

Street.  New  York  City,  New  York. 

REBMANN,  GODFREY  R  ,  Vice  President.  Otis  Elevator  Company,  i6th  and  Sansom  Streets. 

Philadelphia,  Pennsylvania. 
RBDFIELD,  ROBERT  S.,  Wayne.  Delaware  County,  Pennsylvania. 
RBESE,  CHARLES  L.,  Chemical  Engineer,  du  Pont  Building,  Wilmington.  Delaware. 
RBICHARDT,  HENRY  (Retired).  3581  Queen  Lane,  Philadelphia.  Pennsylvania. 
RBNO,  JESSE  W.,  Engineer.  684  St.  Nicholas  Avenue.  New  York  City.  New  York. 
REOCH,  ALEXANDER  ERNEST,  Electrical  Engineer. 
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RSSINBS,  JAVIBR,  IndustrUl  Chemist.  Hotel  Stonton,  Philadelphia,  Pennsylvania. 

SHOAD8,  J.  J.,  Superintendent,  Pennsylvania  Railroad  Company,  and  for  mail,  407  West  2nd 
Street.  Oil  City,  Pennsylvania. 

SICB»  CHARLES  D.,  Manager  of  Factory,  Underwood  Typewriter  Company.  581  Capito 
Avenue,  Hartford,  Connecticut. 

RICB,  B.  W.,  JR.,  President,  General  Blectrie  Company,  SchenecUdy.  New  York. 

RICHARDS,  BDGAR,  Retired  Chemist,  60  Ayrault  Street,  Newport,  Rhode  Island. 

RICHARDS,  JOHN,  Retired.  SausaUto.  California. 

RICHARDS,  JOSBPH  W.,  Professor  of  Metallurgy,  Lehigh  University,  South   Bethlehem, 
Penns3rlvania. 

RICHARDS.  THBODORB  WILLIAM,  Director.  Wolcott  Gibbs  Memorial  Laboratory,  Har- 
vard  University,  Cambridge,  Massachusetts. 

RICHARDSON,  CHARLES  B.,  Gas  Furnace  Engineer,  in  care  of  International  Coal  Products 
Corporation.  581  Broad  Street.  Newark.  N.  J. 

RICHMOND,  WILLIAM  HBNRT,  Retired  Coal  Operator,  Richmond  Villa.  17x8  Capouse 
Avenue.  Scranton,  Pennsylvania. 

RICKBTT8,  L.  D.,  Mining  Engineer,  Warren,  Arisona. 

RIDGWAT.  BLUS  B.,  Manufacturer,  367  West  Main  Street,  Coatesville,  Pennsylvania. 

RIDGWAT,  ROBERT,  Engineer,  in  care  of  Public  Service  Commission,  49  Lafayette  Street 
New  York  City.  New  York. 

RIDGWAY,  WILLIAM  H.,  Civil  Engineer  and  Manufacturer,  The  Craig  Ridgway  and  Son 
Company,  Coatesville,  Pennsylvania. 

RIBGBL,  S.  S.,  Mechanical  Engineer,  The  Delaware,  Lackawanna  and  Western  Railroad 
Company,  Scranton.  Pennsylvania. 

RIBHLB,  FRED.  A.,  Testing  Machine  Manufacturer.  1424  North  gth  Street,  Philadelphia, 
Pennsylvania. 

RIGLIN O,  ALFRED.  LibrariaUi  The'Franklin  Institute,  and  tor  mail,  4835  Haverford  Avenue, 
Philadelphia,  Pennsylvania. 

RILBT|LBWIS  A.,  Civil  and  Mining  Engineer,  Lafayette  Building,  437  Chestnut  Street, 
Philadelphia,  Pennsylvania. 

RTfJJBT,  CHARLES  E.,  Teacher,  4223  Brighton  Avenue,  Los  Angeles.  California. 

RINGWALT,  ROLAND,  Clergyman,  30x6  Carman  Street,  Camden,  New  Jersey. 

RITTBNHOUSE,   EDWARD,    Chemical    Engineer.    Acme  Woolen-Cotton  Mills  Company. 
Cleveland,  Ohio. 

RITTSR,  LOUIS  E.,  Consulting  Civil  Engineer,  1707  Marquette  Building,  Chicago,  Illinois. 

RTTTMAN,  WALTER  F.,  Chemical  Engineer,  Fitssimmons  Building,  Pittsburgh,  Pennsylvania. 

ROBE,  RUSSELL,  Member  of  Firm.  Stone  and  Webster  Engineering  Corporation.  X47  Milk 
Street.  Boston.  Massachasette. 

ROBBRT8,  WILMBR,  Palmyra.  New  Jersey. 

ROBINSON,  ANTHONY  W.,  Life  Insurance,  4og  Chestnut  Street,  Philadelphia,  Pennsyl- 
vania. 

ROBINSON,  D WIGHT    P.,   Consulting  Engineer.  49  East  52nd  Street,  New  York  City, 
New  York. 

ROBINSON,  EDMUND  G.,  Chemist.  16x8  Broome  Street.  Wilmington,  Delaware. 

RODMAN,  HUGH,  Engineer  and   Manufacturer.    Rodmait    Chemical  Company.  Verona, 
Pennsylvania. 

ROBS8LBR,  FRANZ,  Manufacturing  Chemist,  89  High  Street.  Perth  Amboy.  New  Jersey. 

ROGERS,  ALLEN,  in  charge  of  Industrial  Chemistry.  Pratt  Institute,  Brooklyn,  New  York. 

ROGBRS,  MRS.  AUGENB  P.,  4007  Powelton  Avenue,  Philadelphia,  Pennsylvania. 

ROGBRS,  JAMBS  8.*  Attomey-at-Law,  70Z  Commonwealth  Trust  Building,  Philadelphia. 
Pennsylvania. 

ROHRMAN,  JOSEPH  B.  (Retired),  Hammonton.  New  Jersey. 

ROLAND,  WALTER  G.,  Brick  Manufacturer,  Oaks,  Montgomery  County,  Pennsylvania. 

ROLLS,  SYLVAN  DAVID,  Draftsman.  The  Bell  Telephone  Company  of  Pennsylvania,  and  for 
mail,  2237  North  2xst  Street,  Philadelphia,  Pennsylvania. 

ROLLBR,  FRANK  W.,  Electrical  and  Mechanical  Engineer,  233  Broadway,  New  York  City, 
New  York*. 

RONDINELLA,  L.  F.,  Professor  of  Drawing  and  Designing,  West  Philadelphia  High  School  for 
Boys,  48th  and  Walnut  Streets,  Philadelphia,  Pexmsylvania. 

ROOKB,  JOHN  SHERWOOD,  Mechanical  Engineer,  2424  North  30th  Street,  Philadelphia, 
Pennsylvania. 

R08BNBAUH,  MORRIS,  Foreign  Exchange,  605  South  3rd  Street,  Philadelphia,  Pennsyl- 
vania. 

R08BNBAUM.  WM.  A.,  Patent  Attorney,  41  Park  Row.  New  York  City.  New  York. 

R08BNGARTBN,  FRANK  R.,  Chemist,  1905  Walnut  Street.  Philadelphia.  Pennsylvania. 

R08BNGARTBN,  FREDERIC,  Manufacturing  Chemist,  P.  O.  Box  X625.  Philadelphia,  Penn- 
sylvania. 
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ROSBNOARTBN,  GBOROB  D.,  Manufacturing  Chemist.  P.  O.  Bos  x6as.  Philadelphia.  Pennr 
•ylrania. 

ROSBNOARTBN,  H.  B.,  President.  Powers-Weightman-Rosenffarten  Company,  ManoCactur- 
ing  Chemiatt.  P.  O.  Box  x6as.  Philadelphia,  Pennsylvania. 

ROSIN.  JOSBPH.  Chemist.  Powers-Weightman-Rosengarten  Company,  pth  and    Parrish 
Streets.  Philadelphia,  Pennsylvania. 

ROSS,  T.  BDWARD.  Certified  Public  Accountant,  1200  Morris  Building.  Philadelphia.  Pom- 
sylvania. 

ROWLAND.  CHARLBS  BRADLBT,  Vice  President.  Continental  Iron  Works,  and  for  mail. 
West  and  Calyer  Streets,  Brooklyn.  New  York. 

RUGO,  W.  S„  University  Club.  4439  Grant  Boulevard.  Pittsburgh.  Pennsylvania. 

RUMBOUGH,  J.  B.»  Consulting  Mechanical  Bngineer,  49  Gillicon   Street.  Asheville.   North 
Carolina. 

RUMBLT,  WILLIAM  N.,  230  East  Pearson  Street.  Chicago.  Illinois. 

RUMFORD,  WILLIAM  C.  Superintendent  of  Factory.  Wm.  H.  Horstmann   Company.  5th 
and  Cherry  Streets,  Philadelphia.  Pennsylvania. 

RUPRBCHT,  R.   W.,  Chemist.  P.  W.  Tunnel!  and  Company.  Wheatsheaf  Lane  and  Gaul 
Street.  Philadelphia.  Pennsylvania. 

RUSBT,  JOHN  M.,  Bngineer  of  Tests.  The  United  Gas  Improvement  Company.  Broad  and 
Arch  Streets,  Philadelphia,  Pennsylvania. 

RUSSBLLfe  CHARLBS  J.,  Manager.  Sales  Department.  The  Philadelphia  Electric  Companr, 
xoth  and  Chestnut  Streets.  Philadelphia,  Pennsylvania. 

8ADTLBR,  SAMUBL  P.,  Consulting  Chemist,  210  South  13th  Sueet.  Philadelphia.  Pennsfl- 
vania. 

SUTLER,  SAMUBL  S.,   Consulting  Chemist,  axo  South  X3th  Street,   Philadelphia.  Penn- 
sylvania. 

8ABGMULLBR,  G.  N.,  Vice  President.  Bausch  and  Lomb  Optical  Company.  Rochester. 

New  York. 
SALMON,  FREDERICK  W.,  Civil  and  Mechanical  Engineer.  531  North  20th  Street.  Btrmiog- 

ham,  Alabama. 

SALOM.  PEDRO    G.,    Electro-Chemical    Engineer.    X409    Cx>mmonwealth  Trust   Boflding, 
Philadelphia.  Pennsylvania. 

SAMUEL,  JOSEPH  BUNFORD.  Retired  Iron  Merchant.  1609  Spruce  Street.  Philadelphia. 
Pennsylvania. 

SANBORN.  BDWARD   H.,  Coal   Mining,   xoo   Commercial   Trust   Building.   Philadelphia. 
Pennsylvania. 

SANDERSON,  R.  P.  C,  in  care  of    The  Baldwin  Locomotive  Works.  34  Victoria  Street. 
London.  S.  W..  England. 

SANDS,  CHARLES  B..  Dealer  in  Investment  Securities,  P.  Q.  Box  42.  Ocean  City.  New  Jersey. 

SARGENT,  CHARLES  E.,  Chief  Bngineer,  Lyons  Atlas  Company.  3020  North  Delaware 
Street.  Indianapolis.  Indiana. 

SARGENT,  HENRY  B.,  Hardware  Manufacturer,  Sargent  and  Company,  and  for  mail.  247 
Church  Street.  New  Haven.  Connecticut. 

SARTAIN,  PAUL  J.,  Physician,  aoo6  Wahiut  Street,  Philadelphia,  Pennsylvania. 

SARTAIN.  WILLIAM,  Artist.  130  West  57th  Street,  New  York  City.  New  York. 

SATTERTHWAITE,  GEORGE,    Manufacturer  of  Steel,  in  care  of  Tacony  Steel  Company. 
Tacony.  Philadelphia.  Pennsylvania. 

SAUBR,  FRANK  H.,  Draftsman.  1307  Atlantic  Avenue.  Camden.  New  Jersey. 

SAUNDERS,  WALTER  M.,  Analytical  and  Consulting  Chemist.  20  Dewey  Street.  OlneyTille. 
Providence,  Rhode  Island. 

SAWTELLE,  WILLIAM   OTIS,   Professor  of  Physics.  Haverford  College.  Haverford.  Penn- 
sylvania. 

SCATTBRGOOD,  HENRY  W.,  Manufacturer.  530  Land  Title  Building.  Philadelphia.  Penn- 
sylvania. 

SCHABFBR,  GEORGE  F.,  5th  and  Cherry  Streets.  Philadelphia.  Pennsylvania. 

SCHEHL,  OSCAR  L.,  Mechanical  Engineer,  X63X  Girard  Avenue.  Philadelphia,  Pennsylvania. 

SCHLAFGE,  WILLIAM,  General  Mechanical  Superintendent,  Erie  Railroad  Company,  so 
Church  Street,  New  York  City.  New  York. 

SCHLICKS,   C.   P.,   Secretary   and   Treasurer.   440  Washington   Street,    New   York  City, 
New  York. 

SCHNEIDEMAN,  THEODORE  B.,  Oculist.  1831  Chestnut  Street.  Philadelphia.  Pennsylvania. 

SCOTT,  WILLIAM  M.,  Draftsman.  P.  O.  Box  76.  Radnor.  Pennsylvania. 

SEAL,  LEWIS,  Merchant,  ax7  Cooper  Street,  Camden.  New  Jersey. 

SEBLY,  LESLIE  B.,  Teacher.  59x8  Pulaski  Avenue.  Germantown.  Philadelphia.  Pennsylvania. 

SBIBBRLING,  P.  A.,  Manufacturer.  1x44  Bast  Market  Street.  Akron.  Ohio. 

SELLERS,  ALEXANDER,  Manufacturer.  x6oo  Hamilton  Street.  Philadelphia.  Pennsylvania.  1 
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8BLLBRS,  COLBMAll,  JR.,  Mechanical  Bngiseer.  1600  Hamilton  Street.  Philadelphia. 
Pennsylvania. 

SBLLBRS,  HORACB  W..  Architect.  Ardmore.  Pennsylvania. 

SBLLBRS,  HOWARD,    *'Millboume  House."  Millbottrne.  Pennsylvania. 

SSLLBRS,  RICHARD,  Bellevue.  Delaware. 

SBLLBRS,  RICHARD  C,  Civil  Bngineer,  Swarthmore.  Pennsylvania. 

SBLLBRS,  MRS.  WILLIAM,  Bellevue,  Delaware. 

SBLLBRS,  WILLIAM  F.,  Manufacturer  of  Water  Tube  Boilers.  Bd^e  Moor.  Delaware. 

SBSSLBR,  OROVBR  C,  Construction  Bngineer,  3638  North  19th  Street,  Philadelphia,  Penn- 
sylvania. 

SBVBRT,  MBLVIN  L.,  Inventor  and  Author,  431  South  Berendo  Street,  Los  Angeles,  Cali- 
fornia. 

SHACKBLFORD,  BBRJAMIN  B.,  Physicist,  Westinghouse  Lamp  Company,  Bloomfield,  New 
Jersey. 

SHAND,  A.  C,  Civil  Bngineer.  Narberth.  Pennsylvania. 

8HARBR,  CARL  W.,  Superintendent  of  Bouipment.  Keystone  Telephone  Company,  and 
for  nuiil.  446  Bast  Walnut  Lane,  Germantown.  Philadelphia,  Pennsylvania. 

SHARP,  CLATTON  H.,  Technical  Director,  Blectrical  Testing  Laboratories.  8oth  Street  and 
Bast  Bnd  Avenue.  New  York  City.  New  York. 

SHARP,  W.  H.,  Paper  Manufacturer,  The  Wellington,  19th  and  Walnut  Streets,  Philadelphia. 
Pennsylvania. 

SHARPLBS,  STBPHBN  P.,  Chemical  Bngineer.  aa    Concord   Avenue.    Cambridge,    Massa- 

chusetts. 
SHATTUCK,  A.  F.,  Chief  Chemist.  Solvay  Process  Company,  and  for  mail,  6x5  Canon  Drive. 

Beverly  Hills.  California. 

SHATTUCK,  JOHN  D.»  Gas  Bngineer,  Chester.  Pennsylvania. 

8HBLTON,  F.  H.,  Gas  Bngineer,  338  South  3ist  Street.  Philadelphia.  Pennsylvania. 

SHBRWOOD,  L.  T.,  Chemist,  P.  O.  Box  196.  Carney's  Point,  New  Jersey. 

SHIMBR,  PORTER  W..  Chemist  and  Metallurgist,  Baston.  Pennsylvania. 

SHIPLBTt  ALBBRT  R.,  Industrial  Bngineer,  186  Canner  Street,  New  Haven,  Connecticut. 

SHMIDHBISBR,  W.  A.,  Mechanical  Bngineer,  The  Bell  Telephone  Company  of  Pennsylvania, 
and  for  mail,  6017  Pine  Street,  Philadelphia,  Pennsylvania. 

SHOBMAKBR,  SAMX7BL,  Real  Bstate  and  Building.  1x33  Land  Title  Building.  Philadelphia, 
Pennsylvania. 

SHOBMAKBR,  THOMAS  H.  (Retired),  X30  West  Tulpehocken  Street.  Germantown.  Phila- 
delphia. Pennsylvania. 

SILUMAN,  FRANK,  JR.,  Bn^neer  and  Manager,  5987  Woodbine  Avenue,  Ovtebrook, 
Philadelphia,  Pennsylvania. 

SIMSOHN,  JULIAN  STBRN,  Chemist,  S.  E.  Corner  Broad  Street  and  Girard  Avenue.  Phila- 

delphiis,  Pennsylvania. 

SINKLBR,  JOHN  P.  B.,  Architect,  412  Otis  Building,  xxa  South  x6th  Street,  Philadelphia, 

Pennsylvania. 
SKINNBR,  CHARLBS  BD WARD,  Bngineer,  Research  Division,  Westinghouse  Blectric  and 
Manufacturing  Company.  Bast  Pittsburgh.  Pennsylvania. 

SKINNBR,  HBRVBY  J.,  Vice  President,  Arthur  D.  Little,  Inc.,  Chemists  and  Bnsineers,'3o 
Charles  River  Koad,  Cambridge,  and  for  mail.  7X  West  Chestnut  Street,  Wakefield, 
Massachusetts. 

SKINNBR,  ORVILLB  CAMPBELL,  MeUllur^ical  Engineer,  Superintendent.  Standard  Stee 
Works  Company,  Bumham,  Pennsylvania. 

SLATER,  HOWARD  C,  Mechanical  Bngineer.  P.  O.  Box  33a.  Ridley  Park.  Pennsylvania 
8MINK,  F.  C.  President,  Reading  Iron  Company,  3x7  North  5th  Street.  Reading,  Pennsyl- 
vania. 
SMITH,  A.  DW.,  Mining  Bngineer.  Coal  Exchange  Building,  Wilkes- Barre.  Pennsylvania. 

SMITH,  ALBERT  W.,  Professor  of  Industrial  Chemistry,  Case  School  of  Applied  Science, 
and  for  mail,  1x333  Bellflower  Road.  Cleveland,  Ohio. 

SMITH,  A.  T.,  in  care  of  The  Permutit  Company,  440  Fourth  Avenue,  New  York  City.  New 

York. 
SMITH,  AUGUSTUS,  Civil  Bngineer.  R.  P.  D.  No.  3.  Elizabeth.  New  Jersey. 

SMITH,  EDWARD  W.,  Chemical  Bngineer,  735  East  Penn  Street,  Germantown.  Philadel- 
phia, Pennsylvania. 

SMITH,  EDWIN  F.,  Civil  Bngineer,  605  Commonwealth  Building,  Philadelphia,  Pennsylvania. 

SMITBt  FRANK  W.,  Vice  President  and  General  Manager,  The  United  Electric  Light  aad 
Power  Company.  X30  Bast  xsth  Street.  New  York  City.  New  York. 

SMITH,  ESRBBRT  S.  S.,  Professor  of  Civil  Bngine^ng.  Princeton  University,  and  for 
mail,  P.  O.  Box  x6i,  Princeton.  New  Jersey. 

SlftlTH,  HORACE  B.,  Mechanical  Engineer,  Windsor  Hills.  Montgomery  Road,  Baltimore, 
Maryland. 

SMlTH,  IRVING  B.,  Chief  of  Research  Department,  Leeds  and  Northrup  Company,  and  for 
mail.  Ambler.  Pennsylvania. 
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SMITH,  T.  WALDO,  Chief  Engineer.  Board  of  Water  Supply.  City  of  Kew  York.  Monidpa! 
Bauding.  New  York  City.  New  York. 

SMITH,  LBSLIS  D.,  Chemist.  33  South  50th  Street,  Philadelphia.  Pennsylvania. 

SMITH,  R.  W.,  Superintendent,  Middle  Division,  Pennsylvania  Railroad  Company,  Altoona. 
Pennsylvania. 

SMITH,  OBERLIR,  Mechanical  Engineer  and  Manufacturer,  in  care  of  Ferracute  Machine 
Company.  Bridgeton,  New  Jersey. 

SMITH,  P.  F.,  JR.,  General  Superintendent  of  Motor  Power.  Pennsylvania  Lines  West  of 
Pittsburgh,  Pennsylvania  Station.  Pittsburgh,  Pennsylvania. 

SmTH,  S.  D.,  Machinist.  x6x6  North  Redfield  Street.  Philadelphia.  Pennsylvania. 

SMITH,  WALTBR  BASSBTT,  Builder.  6490  Woodbine  Avenue,  Overbrook,   Philadelphia, 

Pennsylvania. 
SMITH,  W.  HINCKLB,  Banker,  aox  Liberty  Building.  Philadelphia,  Pennsylvania. 

SMITH,  WILLIAM,  Builder,  1417  West  Dauphin  Street.  Philadelphia.  Pennsylvania. 

SMYTH,  M.  Ch  1700  Morris  Building,  Philadelphia,  Pennsylvania.. 

SNBLLBNBURO,  SAMUEL,   Merchant,,  xath   and    Market  Streets.  Philadelphia.  Peanayl- 

vania. 
SNBLURG,  WALTER  O.,  Research  Chemist,  308  North  5th  Street.  Allentown.  Pennsylvania. 

SNOOK,  H.  CLYDE,  Electrical  Engineer,  in  care  of  Western  Electric  Company,  463  West 
Street,  New  York  City,  New  York. 

SNYDER,  CLINTON  F.,  Chemist.  1633  Locust  Street,  Philadelphia.  Pennsylvania. 

SOULAS,  CHARLES  W^  Hotel  Proprietor,  I337-4X  Arch  Street.  Philadelphia.  Pennsyl- 
vania. 

SPACKMAN,  HENRY  S.,  President,  Henry  S.  Spackman  Engineering  Company.  2024  Arch 

Street.  Philadelphia,  Pennsylvania. 
SPARKS,  THOMAS  W.,  Trustee  of  Estates.  4100  Walnut  Street,  Philadelphia.  Pennsylvania. 

SPARRB,  FIN,  Chemist,  E.  I.  du  Pont  de  Nemours  and  Company,  Room  450,  du  Pont  Build- 
ing, Wilmington,  Delaware. 

SPENCER,  H.  B.,  Vice  President,  Southern  Railway  Company,  X300  Pennsylvania  Avenue, 
Washington,  D.  C. 

SPENCER,  PAUL,  Electrical  Engineer.  The  United  Gas  Improvement  Company,  Broad  and 
Arch  Streets,  Philadelphia,  Pennsylvania. 

SPENCER,  THOMAS,  Engineer,  X24X  Belle  Avenue,  Lakewood,  Cleveland.  Ohio.  1 

SPERR,  F.  W.,  JR.,  Chief  Chemist.  H.  Koppers  Company  Laboratory,  Mellon  Institute, 
Pittsburgh,  Pennsylvania. 

8PBRRY,  ELMER  A.,  Engineer.  The  Soerry  Gyroscope  Company,  Sperry  Building  Manhat- 
tan Bridge  Plasa,  Brooklyn.  New  York.  , 

SPICER,  H.  N.,  Metallurgical  Engineer.  The  Architects  Building.  loi  Park  Avenue.  New  York  1 

City,  New  York. 

SPITZ,  SAMXTEL,  Inventor,  37a  Bellevue  Avenue,  Oakland.  California. 

SPRAOUB,  FRANK  J.,  Consulting  Engineer.  x6s  Broadway,  New  York  City.  New  York. 

SPRONG,  S.  D.,  Electrical  Engineer,  Brooklyn  Edison  Company.  360  Pearl  Street.  Brooklyn.  | 

New  York. 

SPRUANCEi  W.  C,  Vice  President,  in  charge  of  Production  Department.  E.  I.  du  Pont  de 
Nemours  and  Company,  and  for  mail.  2507  West  17th  Street.  Wilmington.  Delaware. 

SQUIER.  GEORGE  OWEN,  Major  General,  Chief  Signal  Officer.  U.  S.  Army.  K.  C.  M.  G.. 
War  Department,  Washington,  D.  C. 

STANFORD,  H.  R.,  Civil  Engineer,  Navy  Yard,  Boston.  Massachusetts. 

STANLEY,  FRANK  A.,  Editor.  East  Auburn.  California. 

STANTON,  J.  R.,  President,  Mohawk  Mining  Company,  Wolverine  Copper  Mining  Compaay. 
etc..  IS  William  Street,  New  York  City,  New  York. 

STEEL,  JOSEPH  M.,  Building  Constraction.  x6oo  Arch  Street,  Philadelphia.  Pennsylvania. 

STEIN,  A..  Manufacturer,  97  Gold  Street.  New  York  City.  New  York. 

STBINMETZ,  CHARLES  P.,  Chief  Consulting  Engineer,  General  Electric  Company,  and 

Professor  of  Blectro*Physics,  Union  College,  and  for  mail,  Wendell  Avenue.  Schenectady.  1 

New  York. 

STEINMETZ,  JOSEPH  ALLISON,  Design  and  Production  of  Seamless  Tanks  and  Prassed 
Steel  Shapes.  Janney,  Steinmets  and  Company,  X4ax  Chestnut  Street.  Philaddphia. 
Pennsylvania. 

STERN,  MAX  J.,  Physician,  7x1  North  Franklin  Street,  Philadelphia,  Pennsylvania. 

STEUBER,  HENRY  J.,  Chemist,  509  South  xoth  Street,  Philadelphia,  Pennsylvania. 

STEVENS,  FRANK  S.,  En^neer,  Maintenance  of  Way,  Philadelphia  and  Reading  Railway 
Company,  and  for  mail,  S40  North  5th  Street,  Reading,  Pennsylvania. 

STEVENS,  JOHN  S.,  pth  Street  and  Montgomery  Avenue,  Philadelphia,  Pennsylvania. 

STEVENSON.  S.  PRICE,  Manufacturer  of  Cold  Storage  Doors,  isoo  West  4th  Street.  Chester. 
Pennsylvania. 

STEWART,  F.  B.,  in  charge  of  Pure  Food  Department,  H.  K.  Mulford  Company.  Phtladeipbia, 
Pennsylvania. 
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STBWAET,  FRANK  H.,  Dealer  in  Electrical  Snppliee,  Old  Mint  Building.  PhUadelphia.  Penn- 
Mi    lyWania. 

STBWA&T,  RALPH  C,  Attomey-at-Law.  803  West  End  Trust  Building,  Philadelphia.  Penn- 
sylvania. 

STEWART,  THOMAS  S.,  Physician.  18th  and  Spruce  Streets.  Philadelphia.  PenoBylrania. 

STILLWBLL,  L.  B.,  Consulting  Engineer,  zoo  Broadway.  New  York  City.  New  York. 

STTTZBR.  A.  B.,  Chief  Engineer.  Republic  Railway  and  Light  Company,  60  Broadway,  New 
York  City,  New  York. 

STOKES,  FRANCIS  J.,  Machinery  Manufacturer.  E7th  and  Cambria  Streets.  Philadelphia, 
Pennsylvania. 

STONE,  CHARLES  A.,  Member  of  Firm,  Stone  and  Webster  Engineering  Corporation.  147 
Milk  Street.  Boston,  Massachusetts. 

STONE.  C.  W.,  Electrical  Engineer,  General  Electric  Company.  Schenectady,  New  York. 

STONE,  L  F.,  Chemicals.  550  Park  Avenue.  New  York  City.  New  York. 

STONE.  JOHN  STONE,  Consulting  Electrical  Engineer,  68  Montague  Street,  Brookljm,  New 

STOTESBURT,  E.  T.,  Banker.  Chestnut  and  5th  StreeU.  Philadelphia.  Pennsylvania. 

STOUOHTON,  A.  B.,  Attomey-at-Law,  1506  Land  Title  Building,   Philadelphia.  Pennsyl* 
vania. 

STOUT,  ORIN  C,  Hydraulic  and  Sanitary.  Engineer,  5x1  Hartman  Building,  Columbus.  Ohio. 

STRADUNG,  GEORGE  F.,  itoad  of  Science  Department.  Northeast  High  School,  and  for 
mail.  5X30  Newhall  Street,  Germantown,  Philadelphia.  Pennsylvania. 

STRATTON,  HARRISON  D.,  Natural  Gasoline  Plants  and  Ice  PlanU.  1525  Monterey  Street. 
Pittsburgh,  Pennsylvania. 

STRAITS,  PAUL,  Chemist.  77  Clinton  Street.  West  Hoboken.  New  Jersey. 

STRONG,  WILLIAM  WALKER,  Consulting  Physicist.  500  South  York  Street.  Mechanicsburg. 
Cumberland  County.  Pennsylvania. 

STROUD,  EDWARD  A.,  Florist.  5826  Woodbine  Avenue.  Philadelphia.  Pennsylvania. 

STUTZ,  ERNEST,  Representative  for  Foreign  Patents,  828  Stratford  Avenue.  South  Pasadena. 
California. 

SnCZBK,  ROBERT.  Mechanical  Engineer,  C.   H.  Wheeler  Manufacturing  Company.  i8th 
Street  and  Lehigh  Avenue,  Philadelphia,  Pennsylvania. 

SULZNER,  CHARLES  F.,  Retired.  630  X4th  Street.  Miami,  Florida. 

SUPPLEE,  WILLIAM  H.,  Factory  Manager,  ax x  South  xath Street.  Philadelphia,Pennsylvania. 

SUTTON.  FRANK  W.,  Industrial  Engineer.  Charles  E.  Bedaux  Company.  218  Engineers' 
Building.  Cleveland,  Ohio. 

SWBBT^  HENRY  N.,  Banker.  Member  of  Firm,  Hornblower  and  Weeks,  and  for  mail,  63  Mt. 
Vernon  Street,  Boston,  Massftchnsetts. 

SWBNSON,  MAGNUS,  President   and   Treasurer.   Southern   Wisconsin   Power   Company. 
Madison.  Wisconsin. 

STKBS,  JOHN  P.,  The  Baldwin  Locomotive  Works.  Broad  and  Spring  Garden  Streeta.  Philadel- 
phia. Pennsylvania. 

STMONS,  WILSON  E.,  Consulting  Engineer,  in  care  of  Galena-Signal  Oil  Company,  z?  Bat- 
tery. Place.  New  York  City.  New  York. 

SYNNESTVEDT,  ARTHUR,  Student.  Bryn  Athyn.  Pennsylvania. 

TABER.  GEORGE  H.,  Vice  President,  Gulf  Refining  Company.  P.  O.  Box  Z2Z4.  Pittsburgh. 
Pennsylvania. 

TA6GART,  WALTER  T.,  Professor  of  Chemistry,  University  of  Pennsylvania,  Philadelphia, 
Pennsylvania. 

TATT,  EDWARD  H.,  Superintendent  of  Cement  Mill,  and  for  mail,  50Z  Paxinosa  Avenue. 
Baston,  Pennsylvania. 

TATT,  FRANK  M.,  54  Wall  Street.  New  York  City.  New  York. 

TAKAMINE,  JOKICHI,  Research  Chemist.  Equitable  Building.  New  York  City.  New  York. 

TALBOT,  HBNRT  P.,  Professor  of  Inorganic  Chemistry.  Massachusetts  Institute  of  Tech- 
nology. Boston.  Massachusetts. 

TAWS,  LOUIS,  Retired,  6654  Lincoln  Driv«r  Germantown.  Philadelphia.  Pennsylvania. 

TAYLOR,  DAVID  WATSON,  Rear  Admiral.  U.S.N..  Chief  Constructor.  Chief  of  Bureau  of 
Construction  and  Repair,  Navy  Department,  Washington,  D.  C. 

TAYLOR,  EDWARD  B.,  Vice  President.  Pennsylvania  Lines  West  of  Pittaburgh,  90 z  Pennsyl- 
vania Station,  Pittsburgh,  Pennsylvania. 

TAYLOR,  HOLLINSHEAD  N.,  TinpUte,  Manufacturer,  300  Chestnut  Street,  Philadelphia, 
Pennsylvania. 

TAYLOR,  LOWNDES,  Route  No.  z.  P.  O.  Box  3.  West  Chester,  Pennsylvania. 

TBBPLE,  JOHN  B^  Consulting  Chemist  and  Chemical  Engineer,  50  East  4Z8t  Street.  New 
York  City,  New  York. 

TEMPLE,  EDWARD  B.,  Swarthmore.  Pennsylvania. 

THAMM.  CHARLES  G.  A.,  Clerk.  1526  Glenwood  Avenue.  Philadelphia,  Pemuylvaaia. 


Ii8  YEAR  BOOK  OF 

THOMAS,  ARTHUR  H.,  Dealer  in  Laboratory  Appliances,  West  Washington  Square.  Phila- 
delphia, Pennsylvania. 

THOMAS,  CARL  C^  Professor  of  Mechanical  Engineering.  Johns  Hopkins  University,  Bald- 
more,  and  for  mail.  Hog  Island,  Pennsylvania. 

THOMAS,  CHARLBS  W.»  Engineer,  Glen  Loch.  Chester  County.  Pennsylvania. 

THOMAS,  GBORGB  C,  JR.,  Chestnut  HiU.  Philadelphia.  Pennsylvania. 

THOMAS,  UION  B.,  President,  Reading  Iron  Con^any,  P.  O.  Box  903.  Readirg.  Penn- 
sylvania. 

.THOMPS<Mf,  ARTHUR  W.,  President.  Philadelphia  Company.  435  Sixth  Avenue.  Pitts- 
burgh, Pennsylvania. 

THOMPSON,  CHARLBS  T.,  436  Walnut  Street,  Philadelphia.  Pennsylvania. 

THOMPSON,  HUGH  L.,  Consulting  Engineer.  Waterbury.  Connecticut. 

THOMPSON,  PAUL,  x8i6  DeLancey  Place.  Philadelphia,  Pennsylvania. 

THOMSON,  CLARKE,  Merion  Station,  Pennsylvania. 

THOMSON,  BLIHU,  Electrical  Engineer,  as  Monument  Avenue.  Swampscott.  Massachusetts. 

THOMSON.  JOHN.  353  Broadway,  New  York  City.  New  York. 

THORNB,  WILLIAM  H.,  Mechanical  Engineer,  x6oo  Hamilton  Street.  Philadelphia.  Penniyl- 
vania. 

THORNTON,  W.  F.,  as7  Hathaway  Lane,  Wynnewood.  Pennsylvania. 

XXDDY,  WILLIAM,  Chief  Chemist,  Rainey-Wood  Coke  Company.  Swedeland.  Pennsylvania. 

TIBMANN,  HUGH  P.,  Metallurgical  Engineer,  Carnegie  Steel  Company,  PitUburgh.  Penn- 
sylvania. 

TIBRNBY,  LAWRENCE  B.,  Coal  Operator  and  Manager.  Powhatan,  McDowell  County.  West 
Virginia. 

TILGHMAN,  BENJAMIN  C,   Manufacturer,  7913  Crefeldt  Street.  St.  Martins.  Philadelphia, 
Pennsylvania.' 

TITZBL,  R.  JOHN,  Gas  Engineer,  601  Swede  Street,  Norristown,  Pennsylvania. 

TOCH,  MAXIMILIAN,  Paint,  Varnish  and  Chemical  Manufacturer,  330  Fifth  Avenue,  New 
York  City,  New  York. 

TOLMAN,  LUCIUS  M.,  Chemist,  7217  Yale  Avenue.  Bnglewood  Station  Chicago.  Illinois. 

TORCHIO,  PHILIP,  Chief  Electrical  Engineer.  The  New  York  Edison  Company.  Irving 
Place  and  15th  Street.  New  York  City,  New  York. 

TOULMIN,  H.  A.,  JR.,  Patent  Attorney,  pox  Schwind  Building.  Dayton,  Ohio. 

TOWNS,  HENRY  R.,  Mechanical  Engineer,  420  Park  Avenue,  New  York  City.  New  York 

TOWNSEND,  JOHN  W.,  825  Montgomery  Avenue,  Bryn  ^awr,  Pennsylvania. 

TRACY.  JOSEPH  H.,  Manager  of  Pennsylvania  Sales.  Electric  Storage  Battery  Company. 
Philadelphia,  Pennsylvania. 

TRAUTWINB,  JOHN  C,  JR.,  Civil  Engineer.  257  South  4th  Street.  Philadelphia,  Pennsyl- 
vania. 

TRAUTWINB,  JOHN  C,  3rd,  Civil  Engineer,  iixo  South  46th  Street,  Philadelphia,  Penn- 
sylvania. 

TRBNNBR,  SIMEON,  Technical  Representative,  Bacterial  Vaccines  and  Surgical  Sutures,  I17 
Crescent  Place,  Chicago,  Illinois. 

TREZLBR,  HARRY  C,  President,  Lehigh  Portland  Cement  Comi>any.  Allentown,  Peaasfl- 
vania. 

TRUEMAN,  WILLIAM  H..  Dentist,  47  High  Street,  Germantown,  Philadelphia,  Pennsyl- 
vania. 

TRUMP,  C.  E.,  Civil  Engineer,  Pennsylvania*  Railroad  Company,  Broad  Street  Station.  Phils- 
delphia,  Pennsylvania. 

TURNBULL,  WILLIAM  F.,  U.  S.  Department  of  Labor.  xMh  and  I  Streets.  Washington.  D.  C. 

TURNER,  O.  A. 

TURNER,  WILLIAM  JAY,  Attomey-at-Law,  "Lycoming,"  School  House  Lane,  Germantown. 
Philadelphia,  Pennsylvania. 

TUTWILBR,  C.  C,  Consulting  Gas  Cheraist.  x63t>  Real  Estate  Trust  Building.  Philaddphis. 
Pennsylvania. 

TWINING,  WILLIAM  STANTON,  Civil  Engineer,  xig  Harvey  Street.  Germantown.  Phils- 
delphia.  Pennsylvania. 

TYSON,  H.  P.,  Principal  of  Schools.  CoUegeville.  Pennsylvania. 

UBHLING,  B.  A.,  Mechanical  Engineer.  President  and  General  Manager,  Uehling  InstnuMDi 
Company,  and  for  mail.  X99  Franklin  Avenue.  Passaic.  New  Jersey. 

ULMBR,  CARL  D.,  Chemist,  X62  Bast  Water  Street^  Middletown,  Pennsylvania. 

UNDERWOOD,  FREDERICK  D.»  President,  Erie  Railroad  Company,  50  Church  Street,  New 
York  City,  New  York. 

UNWIN,  WILLIAM  CAWTHORNE,  Civil  Engineer,  Palace  Gate    Mansions,    Kensingtott. 

London,  England. 

UTLBY,  B.  H.,  Vice  President.  Bessemer  and  Lake  Erie  Railroad  Company,  727  Union  Arcade, 
>  .Pittsburgh^  Pennaylvania.         ....  v  :'.!'.>  . 
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VAIL/ JAMBS    O.,  Chief  Chemiit.  Philadelphia  Quarts    Company,   121    South    3rd  Street, 

Philadelphia,  Pennsylvania. 
VALASBK,  JOSEPH.  Physicist.  3339  West  S4th  Street.  Cleveland.  Ohio. 

VAH  D8R  UNGBN,  J.  STBPH.,  Lecturer.   Dynamics  Laboratory.  University  of  Capetown, 

Capetown.  Soutn  Africa. 
VAN  DBVBNTBR,  CHRISTOPHBR,  Consulting  Engineer.  438  First  National  Bank  Building 

Chicago.  Illinois. 
VAN  DBVBNTBR,  HARRY  R.,  42  Orleans  Street.  Newark,  New  Jersey. 

VAUCLAIIT,  S.  M.,  President.  The  Baldwin  Locomotive  Works,  500  North  Broad   Street. 

Philadelphia,  Pennsylvania. 
VAUGHAN,  H.  H.»  Engineer,  30  McGregor  Street.  Montreal,  P.  Q.,  Canada. 

VAUGHBN,  FRANK  G.,  Sales  Manager,  Meter  Department.  General  Electric  Company, 
Schenectady.  New  York. 

VAUZ,  GBORGB,  JR.,  Attomey-at-Law,  Gulf  Road.  Bryn  Mawr.  Pennsylvania. 

VBBDBR,  CURTIS  H.,  Manufacturer,  Veeder  Manufacturing  Company.  Hartford,  Conneo* 
ticut. 

VIALL»  ETHAN*  Managing  Editor,  American  Machinist,  36th  Street  and  xoth  Avenue,  New 
York  City,  NewYork. 

VOGBLSON,  JOHN  A.,  Civil  Engineer,  8009  Crefeldt  Street.  Philadelphia.  Pennsylvania. 

VORCB,  L.  D.»  Chemical  Engineer  in  care  of  Canadian  Salt  Company,  Ltd.,  Windsor.  Ontario. 

WADDBLL*  J.  A.  L.«  Consulting  Engineer.  800  Graphic  Arts  Building.  Kansas  City.  Missouri. 

WADLBIGH,  FRANCIS  RAWLB,  Consulting  Engineer.  4005  Wool  worth  Building.  New  York 
City.  New  York. 

WAD8WORTH,  F.  L.  O.,  Consulting  and  Advisory  Engineer.  P.  O.  Box  x.  Bast  Liberty  Station, 
Pittttmrgh,  Pennsylvania. 

WAGNBR,  FRED.  H.,  Chief  Engineer.  The  Bartlett  Hayward  Company,  and  for  mail. 
Lombardy  Apartments.  39th  Street  and  Stony  Run  Lane,  Baltimore.  Maryland. 

WAGNBR,  FRED.  H.,  JR.,  Operating  Engineer.  Rogers  Avenue  and  Pimlico  Road  Station, 
Baltimore.  Maryland. 

WAGNBR,  HERBERT  A. ,  President,  Consolidated  Gas,  Electric  Light  and  Power  Company. 
Lezmgton  and  Liberty  Streets,  Baltimore,  Maryland. 

WAGNBR,  SAMUEL  T^  Chief  Engineer,  Philadelphia  and  Reading  Railway  Company,  and 
for  mail.  School  House  Lane.  Germantown,  Philadelphia,  Pennsylvania. 

WALDRON,  WILLIAM  H.,  Manufacturer  of  Machinery,  John  Waldron  Company.  New 
Brunswick,  New  Jersey. 

WALBIBR,  J.  W.,  Manufacturer.  Port  Kennedy.  Pennsylvania. 

WALLBR,  ALFRED  E.,  Electrical  Engineer,  184  Archer  Avenue,  Mount  Vernon.  New  York. 

WALLER,  BLWYN,  Chemist,  7  Franklin  Place.  Morristown.  New  Jersey. 

WALLBRSTBIN,  LEO,  Chemist,  X7X  Madison  Avenue,  New  York  City,  New  York. 

WALLIS,  J.  T.*  General  Superintendent  of  Motive  Power.  Pennsylvania  Railroad  Company. 
Altoona,  Pennsylvania. 

WALSH,  WILLIAM  J.,  in  care  of  Fayette  R.  Plumb,  Incorporated.  Bridesburg  Post  OflSce. 
Philadelphia,  Pennsylvania. 

WALTON,  HORACE,  Insurance,  4x6-430  Walnut  Street,  Philadelphia,  Pennsylvania. 

WANAMAKER,  JOHN,  Merchant.  1300  Market  Street,  Philadelphia,  Pennsylvania. 

WARDEN,  WILLIAM  G.,  xoia  Witherspoon  Building.  Philadelphia,  Pennsylvania. 

WARDROP,  G.  DOUGLAS,  Managing  Editor,  Aerial  Age.  Foster  Building,  Madison 
Avenue  and  40th  Street,  New  York  City.  New  York. 

WARNER,  WILLIAM  R.,  JR.  (Retired).  Duffryn  Mawr,  Chester  County.  Pennsylvania. 

WARlfOCK,  JAICBS,  JR.,  Bookkeeper.  333  Chestnut  Street.  Philadelphia.  Pennsylvani.i. 

WARRINBR.  S.  D.,  President.  Lehigh  Coal  and  Navigation  Company.  437  Chestnut  Street. 
Philadelphia,  Pennsylvania. 

WARWICK,  JOHN  FRANKLIN,  Electrical  Engineer.  61  Crew  Street.  Atlanta,  Georgia. 

WATKINS,  JAMBS  R.,  Civil  Engineer,  Forest  Products  Laboratory,  and  for  mail.  13 15 
Spring  Street,  Madison.  Wisconsin. 

WATSON.  JAMBS,  Manufacturer.  Steam.  Water  and  Air  Specialties,  146  North  7th  Street, 
Philadelphia,  Pennsylvania. 

WEBSTBR,  ALBERT  L.,  Consulting  Sanitary  Engineer,  xia  E.  40th  Street.  New  York  City. 
New  York. 

WEBSTBR,  GEORGE  S.,  Civil  Engineer.  4900  Penn  Street.  Frankford.  Philadelphia,  Pennsyl- 
vania.  

WBBSTBR*  WILLIAM  R.,  Consulting  and  Inspecting  Engineer.  413  Walnut  Street.  Philadele 
phia.  Pennsylvania. 

WBDOB,  UTLET,  Engineer,  Sulphuric  Add  Expert.  Ardmore.  Pennsylvania. 

WEDLAKE,  PERCY,  Metallographist,  707  Portland  Street,  Congress  Heights.  D.  C. 

WEEKS,  EDWIN  R., Consulting  Engineer.  604  -6  New  Nelson  Building.  Kan.«ias  City,  Missouri 

WBIMBR»  B.  A.*  President.  Weimcr  Machine  Company  3S8  North  8tb  Street,  Lebanop. 
PennaylTanta. 
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WBISS,  JOHN  MORRIS,  Manager.  The  Barrett  Company,  X7  Battery  Place.  New  Yotk  City, 
New  York. 

WELLS,  6.  A.,  X067  Madison  Avenue.  New  York  City.  New  York. 

WBLLS,  WALTER  F..  Vice  Preaident  and  General  Manager.  Bdison  Electric  lUmmnatiaf 
Company.  360  Pearl  Street.  Brooklyn.  New  York. 

WELSH,  FRARCI8  RALSTON,  Inrestments.  Devon.  Pennsylvania. 

WELTZ,  EARL  H.,  Chemitt.  du  Pont  Dye  Works,  and  for  mail.  Riverside  Club.  Pennsgrove. 
New  Jersey. 

WERNER,  CHARLES  H..  Attomey-at-Law,  Werner,  Congdon  and  McGivney.  6x  Broadway. 
New  York  City,  New  York. 

WEST,  CHARLES  A.,  Merchant,  Boston,  MassachusetU. 

WESTON,  EDWARD,  President,  Weston  Electrical  Instrument  Company,  Waveriy  Park. 
Newark,  New  Jersey. 

WESTON,  FREDERICK  W.,  Mannfacturer.  xao  Broadway.  New  York  City.  New  Yoric. 

WETHERILL,  ROBERT,  Engine  Manufacturer.  Chenter.  Pennsylvania. 

WETHERILL,  S.  P.,  Manufacturer.  600  Morris  Building.  14 ax  Chestnut  Street.  Ptuladetphia, 
Penoaylvania. 

WETHERILL,  WILLIAM  CHATTIN,  President.  Keystone  Screw  Company,  and  for  null. 
The  Orchard,  Laverock,  Chestnut  Hill,  Philadelphia,  Pennsylvania. 

WEYL,  CHARLES  N., Student,  6so6  Lincoln  Drive,  Germantown,  Philadelphia,  Pennsylvania. 
WHARTON,  HENRY,  Chestnut  Hill,  Philadelphia,  Pennsylvania. 

WHTTAKER,  JAMES  L.,  Cotton  Manufacturer.  Cedar  Grove.  Olney.  Philadelphia.  Peaatyl- 
vania. 

WHITE,  J.  ATWOOD,  Paper  Machinery  Manufacturer,  zsth  Street  and  Lehigh  Avfaee. 
Philadelphia,  Pennsylvania. 

WHITE.  WILLIAM  MONROE,  Hydraulic  Engineer,  in  care  of  Allis-Chalmers  Manvfactoriog 
Company.  Milwaakee.  Wiscsonsin. 

WHITER,  E.  T.,  Aiaiatant  General  Manager,  Pennsylvania  Lines  West  of  Pittsburgh, Pwn* 
sytvania  Station,  Pittsburgh,  Pennsylvania. 

WHITNEY,  ASA  W.,  Metallurgist,  in  care  of  Enterprise  Foundry  and  Machine  Works.  Bristol. 

Tennessee. 

WHITNET,  CHARLES   H.,  Whitney.  Felker  ft   Murdock.  Tioga  and    Memphis    Streets. 
Philadelphia.  Pennsylvania. 

WHITNEY,  E.  R.,  Preaident,  Commercial  Truck  Company  of  America,  a7th  and  Brown  Streets. 

Philadelphia.  Pennsylvania. 

WHITNEY,  FRANK  E.,  Mechanical  Engineer,  Commercial    Truck    Company   of  America. 
a7th  and  Brown  Streets.  Philadelphia.  Pennsylvania. 

WHITNEY,  JAMES  S.,  Treasurer,  Seaside  Home  for  Invalid  Women,  and  for  mail,  xsog  Aich 
Street,  Philadelphia,  Pennsylvania. 

WHITNEY,  LOUIS  B.,  Manager,  Alpha  Portland  Cement  Company,  428  Oliver  BaiUing. 
Pittsburgh,  Pennsylvania. 

WHYTE,  F.  M.,  Vice  President.  Hutchins  Car  Roofing  Company,  and  for  mail,  X4  Benedict 
Avenue,  Tarrytown,  New  York. 

WIDDICOMBE,  R.  A.,  Engineer.  X035  Hollywood  Avenue.  Chicago.Illinois. 

WIEDERSHEIM,  J.  A^.  Attorney  in  Patent.  Trade  Mark  and  Copyright  Matters,  taji 
Chestnut  Street.  Philadelphia.  Pennsylvania. 

WIEGAND,  JOHN,  JR.,  Salesman,  1931  North  7th  Street,  Philadelphia,  Pennsylvania. 

WIGGINS,  JOHN  R.,  Builder,  709  Otis  Building.  x6th  and  Sansom  Streets.  Philadelphia. 
Pennsylvania. 

WILBUR,  W.  A.,  Banker,  South  Bethlehem.  Pennsylvania. 

WILEY,  H.  W.,  Chemist.  Room  1x20,  Woodward  Building.  Washington.  D.  C. 

WILKIN,  JOHN  T.,  President  and  Engineer.  The  Connersville  Blower  Company,  and  for  mail, 
go5  Grand  Avenue,  Connersville.  Indiana. 

WILLCOZ,  JAMES  M.,  Wawa,  Delaware  County.  Pennsylvania. 

WnXCOZ,  W.  F.,  Darling  P.  O.,  Delaware  County,  Pennsylvania. 

WILLE,  H.  v..  Assistant  General  Superintendent,  The  Baldwin  Locomotive  Works;  Consalt- 
ing  Metallurgist,  Remington  Arms  Company  of  Delaware;  Conaulting  Metalhugist. 
Bddvstone  Ammunition  Corx>oration,  and  tor  mail,  500  North  Broad  Street.  PmU- 
delphia,  Pennsylvania. 

WILLIAMS,  ELLIS  D.,  Attomey-at-Law,  560  Drexel  Building,  Philadelphia,  Penosylvaaia. 

WILLIAMS,  HENRY  S.^  President.  Williams.  Brown  and  Barle,  Incorporated.  918  Chcstaat 
Street.  Philadelphia,  Pennsylvania. 

WILLIAMS,  J.  J.,  Mechanical  Draughtsman.  Wadesville.  Indiana. 

WILLIAMS,  WILLIAM  J.,  Chemist,  1503  Poulkrod  Street,  Frankford,  Philadelphia.  Peaa- 
sylvania. 

WILLIAMSON,  JOHN  D.,  JR*,  Vice  President.  American  Engineering  Company,  and  for 
mail,  Ogontz,  Montgomery  County.  Peimsylvania. 
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WILSON,  ARTHUR  MORTON,  General  Insurance.  706  Stock  Exchange  Building.  Philadel- 
phia. Pennsylvania. 

WILSON,  DAVID  H.,  JR^  Wilson  Welder  and  Metals  Company,  Vanderbilt  Avenue  and  45th 
Street,  Nevr  York  City,  New  York. 

WILSON,  H.  A.,  z6ei  Spruce  Street,  Philadelphia,  Pennsylvania. 

WILSON,  H.  D.,  16x1  Spruce  Street,  Philadelphia,  Pennsylvania. 

WILSON,  HBNRY  W.,  Civil  Engineer.  909  Clinton  Street.  Philadelphia,  Pennsylvania. 

WILSON,  J.  CLIFFORD,  President  and  Treasurer,  J.  S.  Wilson  and  Son,  Incorporated.  243 
South  X3th,  Street.  Philadelphia,  Pennsylvania. 

WILSON.  J.  HUNT,  Professor  of  Chemistry.  Lafayette  College,  and  for  mail,  531   Cattail 
Street,  Easton,  Pennsylvania. 

WILSON,  JOHN  L.,  608  Chestnut  Street,  Philadelphia.  Pennsylvania. 

WILSON,  JOHN  S.,  Inspector,  124  South  Eutaw  Street.  Baltimore,  Maryland. 

WIRT,  CHARLES,  President  and  Engineer,  Wirt  Company,  and  for  mail.  so8  East  Washington 
Lane,  Germantown,  Philadelphia.  Pennsylvania. 

WOLF,  JOHN  JACOB,  Brewer,  927  North  sth  Street,  Philadelphia.  Pennsylvania. 

WOLFEL,    PAUL    L.,    Chief.  Engineer.    McClintic-Marshall    Company,    Oliver    Building. 
Pittsburgh.  Pennsylvania. 

WOOD,  ALAN,  3rd,  Mechanical  Engineer.  Plat  Rock.  North  Carolina. 

WOOD,   ALBERT  C,  Consulting  Mechanical   Engineer.  Stock  Exchange  Building.   Phila- 
delphia, Pennsylvania. 

WOOD,  BIDDLB,  Manufacturer  of  Iron  and  Steel,  Conshohocken,  Pennsylvania. 

WOOD,  C.  S.,  Manufacturer.  2x2  South  15th  Street.  Philadelphia.  Pennsylvania. 

WOOD,  E.  R.,  JR.,  Mechanical  Engineer,  409  Chestnut  Street,  Philadelphia,  Pennsylvania. 

WOOD,  FREDERICK  W.,  President,  Maryland  Steel  Company,  and  for  mail.  Key  worth 
Avenue.  Baltimore,  Maryland. 

WOOD,  ROBERT  L.,  Civil  Engineer,  Cruse-Kemper  Company,  Ambler,  Pennsylvania. 

WOOD,  WALTER,  Manufacturer,  400  Chestnut  Street,  Philadelphia,  Pennsylvania. 

WOODHOUSB,  HBNRY,  Editor.  Foster  Building,  Madison  Avenue  and  40th  Street,  New 
York  City.  New  York. 

WOODROFFB,  G.  H.,  Mechanical  and  Metallurgical  Engineer,  Parkesburg,  Chester  County, 
Pennsylvania. 

WOODWARD,  GEORGE,  Physician.  708  North  American  Building,  Philadelphia.  Pennsyl- 
vania. 

WOOLMAN,  EDWARD  Mechanical  Engineer.  N.  W.  Comer   Buck  and  Panmure   Roads, 
Haverford,  Pennsylvania. 

WORRELL,  HOWARD  SELLERS,  Engineer.  36  East  Montgomery  Avenue,  Ardmore,  Penn- 
sylvania. 

WRIGHT,  ORVILLE,  Aeronautical  Research  Engineer,  X5  North  Broadway,  Dayton.  Ohio. 

WRIGHT, 'ROY  V.,  Editor.  192  North  Walnut  Street,  East  Orange,  New  Jersey. 

WYATT,   JAMBS  H.,   Electrical   Engineer,   Cutter  Electric  and   Manufacturing  Company, 
19th  and  Hamilton  Street,  Philadelphia,  Pennsylvania. 

WYCKOFF,  A.  B.,  Lieutenant,  U.  S.  N.,  13 x  East  H  Street,  Ontario,  California. 

WYETH,  F.  H.,  Chemist.  X9X2  Locust  Street.  Philadelphia.  Pennsylvania. 

TARNALL,  D.  ROBERT,  Mechanical  Engineer.  Chestnut  Hill.  Philadelphia.  Pennsylvania. 

YEOBCANS,  LUCIEN  I.,  Industrial  Engineer,  Vice  President,  Amalgamated  Machinery  Corpo- 
ration. 72  West  Adams  Street,  Chicago,  Illinois. 

YORK,  HERBERT  W.,  Consulting  Engineer,  120  Broadway,  New  York  City,  New  York. 

YORKE,   GEORGE   M.,  Engineer.  70  Irving  Place.  New  York  City.  New  York. 
YOUNG,  J.  BERTRAM,  Chemist,  Philadelphia  and  Reading    Railway   Company,  Reading, 
Pennsylvania. 

ZBHNDER,  CHARLES   H.,  Coal  and  Iron  Merchant,  120  Broadway,  New  York  City,  New 
York. 

ZIBGLER,  GEORGE  W. 

ZILEN,  VICTOR  W.,  Mechanical  Engineer.  Route  No.  i.  Box  139.  Chattanooga,  Tennessee. 

ZIMMERMAN*  JOHN  E.,  Mechanical  Engineer,  Member  of  firm,  Day  and  Zimmerman,  6zz 
Chestnut  Street,  Philadelphia,  Pennsylvania. 

MEMBERS  WHOSE  ADDRESSES  ARE  UNKNOWN. 

HALL,  GEORGE  R. 
HacLEAN,  MALCOLM  R. 
MURPHY,  PETER  H. 
RSOCH,  ALEXANDER  ERNEST 
TURNER,  O.  A. 
ZIBGLBR,  GEORGE  W. 
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Jones,  Thomas  P.,  1827-1828  Strickland,  William,  1824-1826 

Jones,  Washington,  1864  Trautwine,  John  C,  1835-1836 

CORRESPONDIirG  SECRETARIES 


Bache,  Alex.  Dallas,   i840r-i844 
Briggs,  Robert,  1864 
Browne,  Peter  A.,  1824-1827 
Cresson,  John  C,  1854 

TO 


Fraley,  Frederick,  1855-1863 
Frazer,  John  F.,  1845-1847 
Hays,  Isaac,  1828-1839 
Roberts,  Solomon  W.,  1848-1853 
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II 


Chkistie,  James,  1909 
Knight,  J.  B.,  1875-1879 
Morton,  Henry,  1865-1870 
NoRRis,  Isaac,  1879-1881 


SBCRBTARIBS 

Owens,  Robert  B.,  1910- 
Wahl,  William  H.,  1871-1874, 1882- 
1908 


BoRGNER,  Cyrus,  1908-1920 
F1.ETCHER,  Thomas,  1824-1825 
Fraley,  Frederick,  1830-1847, 1865- 

1882 
Frazer,  John  P.,  1848^1864 


TREASURERS 

Merrick,  Samuel  V.,  1828-1829 
Richardson,  John,  1826^1827 
Sartain,  Samuel,  1883-1906 
Trego,  Charles  B.,  1847 
Wahl,  William  H.,  1907 


ACTUARIES 


Christie,  James,  Feb.  21-June  u, 

1908 
Hamilton,  William,  1828-1871 

Heyl,  Herbert  L.,  1885-1908 
Holm  an,  David  S.,  1872-1885 


Jester,  Simeon  van  T.,  1916-1918 
Larzelere,  James  S.,  1908-1916 
Robinson,  Louis  C,  1918- 

Wahl,  William  H.,  1872 


librariahs 

Hiltebrand,  Emanuel,  1874-1887        Rigling,  Alfred,  1887- 

MAHAGSRS 


Abbot,  William,  1824-1826 
Adam  son,  William,  1864 
Addicks,  John  E.,  1845-1850 
Agnew,  John,  1831-1850,  1852-1854 
Alleman,  Gellert,  1918- 
Allen,  James,  1845 
Allison,  William  C,   1863 
Archer,  Ellis  S.,  1858-1859 
Bache,    Alex.   Dallas,    1830-1839 
Balch,  Edwin  S.,  1902-1912 
Baldwin,  Matthias  W.,  i 827-1854 
Banes,  Charles  H.,  1877-1885, 

1887-1895 
Barker,  George  P.,  1874-1875 
Barras,  Joseph  J.,  1851-1860 
Bartol,  Barnabas  H.,  1863-1865 
Bartol,  Henry  W.,  1870-1878 


Baugh,  Daniel,  1900-1902 
Baugh,  Harman,  1855 
Beale,  Joseph,  1827 
Beardsley,  Arthur,  1894-1902 
Beck,  Paul,  Jr.,  1824-1825 
Bement,  Clarence  S.,  1871 
Bement,  William  B.,  1866-1870 
Bergner,  Theodore,  1870-1875 
Betts,  William  C,  1844 
BiDDLE,  Clement  C,  1824 
BiLGRAM,  Hugo,  1885-1890 
BiRKBECK,  John,  1869-1871 
Birkinbine,  Henry  P.  M.,  1851-1856 
BiRKiNBiNE,  John,  1907-1915 
Bolton,  James  M.,  1830 
BoRGNER,  Cyrus,  1903-1907 
Boswell,  William  L.,  1896-1898 
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KANAOSRS— 


Bower,  Henry,  1891-1896 
Briggs,  Robert,  1867-1873 
Brock,  Robert  C.  H.,  1901-1906 
Brolasky,  Henry  C,  1897-1902 
Bryson,  James  H.,  i8S7"i863 
BuLKLEY,  James  H.,  1830,  1833-1841 
Bullock,  Charles,  1868-1878 
BuRNHAM,  George,  1878 
BuRTis,  Aaron  H.,  1845 
Carr,  William  H.,  1837-1845 
Cartwright,  Henry,*  1865-1879 
Chabot,  Cyprien,  1877-1889 
Chambers,  Cyrus,  Jr.,  1876-1890 
Chambers,  Francis  T.,  1913- 
Chase,  Pliny  E.,  1864-1886 
Christie,  James,  1897-1908 
Clamer,  G.  H.,  1917- 
Clark,  Theobald  F.,  1917- 
Clark,  Walton,  1903-1906 
Clarke,  James,  1824-1826 
Close,  Charles  S.,  1865-1874 
Cloud,  Joseph,  1824 
Codman,  John  E.,  1892-1894 
Collins,  Isaac,  1828 
CoNARD,  Thomas  P.,  1894-1908 
CoNARROE,  George  W.,  1851-1863 
Cooper,  John  H.,  1870-1873 
Copper,  John  C,  185 i 
Cornelius,  Robert,  i 855-1863 
Cornelius,  Robert  C,  i 866-1 868 
Cramp,  Charles  H,,   1864-1867, 

1875.  1895-1897 
Cresson,  George  V.,  1886-1897 

Cresson,  John  C,  i 835-1853 

Cresson.  William  P..  1848-1849 

Darrach,  Charles  G.,  1894-1896 

Day,  Charles,  1908-1919 

Divine,  William.  1864 

Dodge,  Kern,  1916- 

DoDGE,  James  M.,  1896-1903 

Donaldson,  Joseph,  1825 

Dougherty,  James,  1858-1861 


(CoBtlAiied) 

Draper,  Edmund,   1847-1850 
Dreer,  Ferdinand  J.,  1862 
Drown,  William  A.,  1861-1863 
Du  Bois,  William  L.,  1880-1882 
Durfee,  William  F.,  1872-1873 
Eastwick,  Andrew  M.,  1836-1844 
Eastwick,  Edward  P.,  1859-1860 
Ebert,  Morris,  1908-1911 
EcKERT,  George  M.,  1852-1854 
Eglin,  W.  C.  L.,  1908- 
EiSENHUT,  John  D.,  1824-1825 
Eldridge,  G.  Morgan,  1885-1890 
Ellis,  James  P.,  1848-1851 
Emerson,  G.,  1828 
Ereby,  George,  1854-1866 
Evans,  Owen,  1844-1857 
Farr,  George  W.,  1851 
Ferguson,  Alexander,   1831-1841 
Fletcher,  Thomas,  1826-1827 
Fling,  William  B.,  1842 
Forstall,  Walton,  1908- 
Fox,  George,  1828-1830 

FrALEY,    FkEDERICK,    1829,    1848-1854 

Franklin,  Benjamin,  1917- 
Frazer,  John  F.,  1844,  1865-1866 
Frazer,  Persifor,  1880-1891, 1903-1909 
Frazier,  George  H.,  1898 
French,  Howard  B.,  1900 
Fry,  William,  1825 
Gardiner,  John,  Jr.,  1864 
Garrigues,  Isaac  B.,  i 825-1829, 1831- 

1836 
Garrison,  F.  Lynwood,  1890-1895, 

1897-1903 
Gawthrop,  Henry,  1896-1898 
GiBBS,  Alfred  W.,  1915- 
Gibson.  J.  Howard,  1893-1894 
Gibson,  John  J*.,  1912-1915 
Gilder,  John,  1838-1841 
Gilpin,  Thomas,  1824 
GoBRECHT,  Christian,  1828-1830 
Goldsmith.  E.,  1908-1916 
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KAVAGSRS— (Contiaiied) 


Graff,  Frederick,  1852-1854,  1858- 

1865,  1880-1881 
Graham,  Howard,  1920- 
Greble,  Edwin,  1841-1863 
Greene,  Stephen,  1898-1908 
Gries,  John  M.,  1858-1862 
Griffith,  R.  Egglesfield,  1870- 1871 
Griffith,  Robert  E.,  1827 
Groves,  Daniel,  1824-1827 
Hand,  James  C,  1845-1846 
Hansell,  William  S.,  1827 
Harding,  George,  i 864-1 865 
Harker,  Joshua  G.,  1831-1836 
Harper,  James,  1824-1826 
Harris,  William,  1860-1863 
Harrison,  Alfred  C,  1895- 
Harrison,  C.  Leland,  1899-1902 
Harrison,  John,  1824- 1829 
Harrison,  Joseph,  Jr.,  1854,  1856- 

1859 
Hart,  Samuel,  1865-1870 
Haviland,  John,  i 824-1 826 
Hays,  Isaac,  1840-1841 
Hayward,  Nathan,  191 7- 
Heller,  Charles  S.,  1879-1880 
Helme,  William,  1869-1888 
Henderson.  George  R.,  1915- 
Herse,  George  P.,  1851 
Hexamer,  Charles  A.,  1904- 
Heyl,   Henry    R.-,    1879-1895,    1898- 

1909 
HoADLEY,  George  A.,  191 1- 
Horn,  Henry,  1824 
Horstmann,  William  J.,  1865-1868 
Houston,  Edwin  J.,  1 874-1897 
Howard,  George  C,  1855-1858 
Howe,  Herbert  M.,  1898-1900 
Howson,  Charles  Henry,  i 903-1 907 
HowsoN,  Henry,  i  898-1903 
HuFTY,  Samuel,  i 834-1 850 
Humphreys,  Samuel,  1826 
Hunter,  James,  1864 
Hutchinson,  Charles  H.,  1888-1890 
Hutchinson,  James,  1841-1842 


Hutchinson,  Joseph,  1860-1863 
Jayne,  Harry  W.,  1891-1910 
Jennings,  W.  N.,  1896 
Johnson,  Lawrence,  1855-1859 
Jones,  Thomas  P.,  1826 
Jones,  Washington,  1859-1895,  1897- 

1900 
Katez,  I.,  1824 
Keating,    William    H.,    1824-1826, 

I 830-1 840 
Keller,  Harry  F,,  1914- 
Kelly,  Henry  H.,  1851 
King,  Robert  P.,  1851 
Kirk,  Charles  H.,  1830 
Kirkpatrick,  George  E.,  1911-1914 
Kneass,  William,  1825 
Knight,  Daniel  R.,  1845 
Krumbhaar,  Alexander,  1898-1911 
KuHN,  C.  Hartman,  1896-1905 
Lambert,  Wm.  H.,  1906 
Lesley,  Robert  W.,  1913- 
Le  Van,  W.  Barnet,  1864-1876 
Levy,  Louis  E.,  1903-1915 
Lewis,  Enoch,  1868-1894 
Lewis,  Harvey,  1824-1827 
Lewis,  Mordecai  D.,  1828-1836 
Lindsay,  John,  1843 
Lindsay,  Robert,  1834-1836 
LiNNARD,  James  M.,  1836-1838 
LiNviLLE,  J.  Hayes,  1868 
Longstreth,  Charles,  1903-1907 
Longstreth,  Edward,  1868-1870, 

1895-1897 
Loud,  Thomas,  1829-1831 
Love,  William  H.,  1859 
Lucas,  John,  1888-1894 
LuKENs,  Isaiah,  1828 
Lukens,  Jawood,  1902-1908 
Lyman,  Benjamin  S.,  1901-1902 
McAlpine,  James,  1825-1828 
McCaffrey,  E.  V.,  1910- 
McCambridge,  Richard,  1876 
McClure,  John,  1853-1856 
McClurg,  Alexander,  1833-1839 
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]IAirA0BR8-(C«BtimMd) 

McEuEN,  Thomas,  1829 
McKean,  WnxiAM  v.,  1879^1883 
Marks,  William  D.,  1881-1884 
Marshall,  Samuel  R.,  1887-1893 
Mason,  David  H.,  1824 
Mason,  James  S.,  1861 
Megargee,  Charles,  1858 
Meirs,  Richard  Waln,  1908-1917 
Merrick,  J.  Vaughan,  1864-1866, 

1870-1884 
Merrick,    Samuel  V.,    1824-1827, 

1830-1841,  1855-1863 
Mifflin,  Lloyd,  1825-1826 
Miles,  Frederick  B.,  1874 
Miller,  Abraham,  1824-1846^  1855- 

1858 
Mitchell,  J.  E.,  1874 
Mitchell,  William  A.,  1864-1865 
Morris,  Isaac  P.,  1836-1843 
Moore,  Bloomfield  H.,  1864-1868 
Moore,  Joseph   W.,   1860-1861 
Morgan,  Marshall  S.,  1914- 
MoRRis,  Elwood.  1844-1847 
Morris,  Henry  G..  1864-1869 
Morris,  William  E.,  1847-1851 
MucKLE,  M.  Richards,  Jr.,  1894-1896 
Naylor,  Jacob,  1863,  1865-1872 
Neafie,  Jacob  G.,  1868 
Newhall.  Paul  W.,  1843-1844 
Norris,  Isaac.  1870^1878.  1883-1918. 
Nystrom,  John  W.,  1873-1875 
Ogden,  John  M..  1833 
Ogle,  Williams,  1845-1850 
O'Neill,  John,  1827-1832 
Orr.  Hector,  1871-1887 
Outerbridge,  Alex.  E.,  Jr.,  1881-1886 
Palmer,  B.  Franklin,  1862 
Parrish,  William  D.,  1838,  1852- 

1854 
Parry,  Charles  T.,  1864 

Patterson,  Robert,  1824 

Patterson,  Robert  M.,  1825-1827 


Paul,  Lawrence  T.,  1895- 
Pemberton,   Henry,   Jr.,   1891-1896 
Penrose,  Charles,  1920- 
Perry,  Robert  S.,  191^1916 
Pettit,  Horace,  1894-1910 
PuRVES,  Alexander,  1875-1876 
Ralston,  Ashbel  G.,  1825-1830 
Ram  AGE,  Adam,  1824-1832 
Rand,  Theodore  D.,  1874-1897 
Reed,  William  B.,  1832-1836 
Reeves,  Benjamin,  1829-1837 
Reeves,  Samuel  J.,  1864 
Reeves,  Stacy,  1889^1902 
Rice,  John,  1866^1867 
Richards,  Mark,  183  i 
Richardson,  John,  1825 
RiEHLE,  Henry  J.,  1826-1827 
RoBBiNS,  Samuel  J.,  1827-1833 
Roberts,  Algernon  S.,  1828 
Roberts,  Percival,  1864-1868 
Roberts,  Solomon  W.,  1842-1847 
Robinson,  Alexander  P.,  1911-1916 
Rogers,  Evans,  i 854-1863 
Rogers,  Henry  D.,  1838-1843 
Rogers,  James  S.,  I909r- 
Rogers,  Robert  £.,  1867 
Ronaldson,   Charles   E.,   i885-i893» 

i9o8-r9i2 
Rosengarten,  George  D.,  191 2- 
Rowland,  James,  Jr.,  1829-1830 
Rowland,  William,  1828 
Rush,  William,  1825 
Rust,  James  I.,  1824 
Sadtler,  Samuel  P.,  1888-189* 
Sanborn,  E.  H.,  1907- 
Sartain,  John,  1877-1879 
Sartain,  Samuel,  1865-1882 
Savery,  Peleg  B.,  1851-185- 
Saxton,  Joseph,  1842-1844 
Say,  Benjamin,  1832-1833 
Scattergood,  Thomas,  1829^1^34 
Schaum,  Otto  W.,  1907 
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MAHAOSRS— (CMtlAved) 


ScHREiNER,  Joseph  H.,  1827-1832 
Schumann,  pRANas,  1899-1902 
Seiper,  Thomas,  1824  ^ 
Sellers,  Coleman,  1862-1866,  1875- 

1905 
Sellers,  Coleman,  Jr.,  1906-1911 

Sellers,  William,  1857-1861,  1867- 

1892 
Shain,  Charles  J.,  1884-1887 
Shinn,  Earle,  1836-1837 
Sloan,  Samuel,  1864 
Smith,  Charles  E.,  i 852-1855 
SouoER,  Jacob,  1828 
Spangler,  Henry  W.,  1891-1893 
Stevenson,  William,  Jr.,  1828 
Stewart,    Thomas   S.,   1842-1850, 

1852-1863 
Strickland,  William,  1828 
Struthers,  John,  1827-1849 
Taber,  George,  1839-1842 
Tatham,   William    P.,   1870-1878, 

1886-1887 
Thompson,  Ambrose  W.,  1839^1843 
Thomson,  Elihu,  1878-1881 
Thorne,  William  H.,  1881-1897 
Thornley,  John,  185 i 

TiLGHMAN,  BeNJ.  C,   I87I-1875 

ToppAN,  Charles,  1831-1832 
TowNE,  John  H.,  1840-1857,  1869 
TowNSEND,  Edward  Y.,  1866-1867 
Tracy,  Eliashib,  1851 
Trautwine,  John   C,   1834,    1844, 

1852-1857 
Trautwine,  John  C,  Jr.,  1891-1895 
Trego,  Charles  B.,  1837-1846 
Trevor,  John  B.,  1832 
Troth,  Henry,  1837-1841 
Tryson,  George  W.,  1831-1833 
Tyler,  Rurus,  1826-1837 
Vauclain,  Samuel  M.,  1898,  1906 
Vaux,  George,  Jr.,  1898-1899 


Walter,  Joseph  S.,  Jr.,  1834-1837 
Walter,  Thomas  U.,   1829-1831, 

1840-185 I 
Warder,  William  S.,  1825-1827 
Warner,  John  S.,  1837-1843 
Weaver,  Jacob,  1856-1857 
Weaver,  John  J.,  1880-1891 
Weightman,  Wiluam,  1862-1863 
Wetherill,  Charles,  1835 
Wetherill,  J.  P.,  1902 
Wetherill,  John  P.,  1824-1825 
Wetherill,  William,  1832 
Wetherill,  Wiluam  C,  1916- 
Weygandt,  Thomas  J.,  1851-1863 
Wharton,  William,  Jr.,  1871 
Whitaker,  George  P.,  1851-1853 
White,  Charles  H.,  1828-1835 
White,  Samuel  S.,  1864-1867 
Whitney,  Asa,  1846-1850 
Whitney,  George,  1858-1860 
Whitney,  James  S.,  1862-1863, 

1865-1869 
Whitney,  John  R.,  1861 
WicKHAM,  M.  T.,  1824 
Wiegand,  John,  1831-1853 
Wiegand,  S.  Lloyd,  1864,  1890-1893 
Williams,  Edward  H.,  1871-1872 
Williams,  Isaac  S.,  1846-1850, 

1852-1863 
Wilson,  Joseph  M.,  1869-1886 
Wilson,  O.  Howard,  1864-1869 
Wolborn,  Cornelius  A.,  1844-1850 
Wolf,  Otto  C,  1897-1913 
Wood,  Alan,  1845-1863 
Wood,  Samuel  R.,  1824-1825 
Wood,  Walter,  1903-1912 
Wootten,  John  E.,  1860^-1862 
Yardley,  William,  Jr.,  1829 
Yeager,  Joseph,  1832 
Young,  Andrew,  182&-1830 


THE  INSTITUTE'S  ACTIVITIES 


The  Frankun  Institute  was  organized  in  the  year  1824  to  meet  a 
demand  in  America  for  an  Institution  similar  to  that  founded  by  Count 
Rumford  in  London  in*  1799.  The  founders  intended  it  not  only  as  an 
appropriate  memorial  to  the  name  of  Ftanklin,  but  as  means  of  continuing 
for  all  time  a  work  which  throughout  his  long  life  he  perhaps  regarded  as 
his  best,  namely,  the  discovery  of  physical  and  natural  laws  and  their  applica- 
tion to  increase  the  well-being  and  comfort  of  mankind. 

The  Hall  of  the  Institute  is  located  on  the  east  side  of  Seventh  Street, 
between  Market  and  Chestnut  Streets,  and  was  built  from  plans  furnished 
by  John  Haviland,  architect.  The  corner-stone  was  laid  with  appropriate 
Masonic  and  other  ceremonies,  on  the  eighth  day  of  June,  1825,  at  nooa 
The  funds  for  the  purchase  of  the  lot  and  the  erection  of  the  building  were 
provided  by  the  issue  of  a  building  loan,  which  was  freely  taken  by  members 
and  friends  of  the  enterprise,  and  has  long  since  been  repaid.  The  building 
was  completed,  and  the  Institute  took  possession  of  all  except  the  second 
floor  (which  was  occupied  by  the  United  States  Courts  until  1830)  in  1826. 
Upon  the  first  floor  are  located  the  lecture- room  (capable  of  accommodating 
about  300),  and  laboratories  and  offices.  The  second  floor  is  occupied  by  the 
library,  to  which  special  attention  is  paid  elsewhere.  The  third  floor  is  given 
up  entirely  to  the  use  of  the  School  of  Mechanic  Arts. 

THE  LIBRARY 

The  plan  of  the  founders  contemplated  "  the  formation  of  a  library  of 
books  relating  to  science  and  the  useful  arts,  and  the  opening  of  a  reading- 
room  ; "  and,  accordingly,  in  1827,  the  first  Committee  on  Library  was 
appointed. 

The  books  forming  the  nucleus  of  the  library  were  stored  in  the  residence 
of  a  member  of  the  committee  until  early  in  the  year  1829,  when  the  first 
reading  room  was  opened.  During  the  next  year  a  special  committee  of 
twenty  issued  an  appeal  for  books  and  contributions  of  money  in  aid  of  the 
library. 

The  founding  of  the  Journal,  in  1826,  by  opening  the  way  to  the  establish- 
ment of  exchange  relations  with  other  societies  and  with  the  leading  niaga- 
zines  and  periodicals  devoted  to  science  and  the  useful  arts,  proved  an 
invaluable  help  in  promoting  its  growth,  and  thus,  early,  gave  to  the  library 
the  distinctive  character  which  it  has  since  maintained.  From  the  nucleus 
formed  by  this  useful  agency  has  grown  a  reference  library  of  scientific 
literature,  in  some  branches  unique,  and,  in  extent  and  completeness,  second 
to  none  in  the  United  States,  embracing  the  publications  of  the  principal 
scientific  and  technical  societies  of  the  world,  and  the  leading  pcriodicali 
devoted  to  science  and  the  arts. 
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Several  of  the  foreign  governments  have  deposited  with  the  library 
complete  sets  of  their  patent  office  publications.  There  are  on  the  shelves 
for  reference  files  of  the  specifications  of  the  patent  office  of  Great  Britain 
since  the  year  1617,  of  France  since  1791,  of  Swiuerland  since  1888,  of  the 
United  States  since  1790.  Abstracts  of  the  patents  granted  by  Germany, 
Russia,  Canada,  Australia,  Hungary  and  Austria  can  also  be  consulted. 

The  library  is  annually  enriched,  also,  by  the  gift  of  numerous  technical 
publications  of  a  miscellaneous  character  from  foreign  governments,  and 
from  States  and  municipal  authorities  and  corporations.  These  embrace 
publications  relating  to  public  works ;  official  reports  relating  to  geology,  the 
mining  and  metallurgical  industries,  agriculture,  public  health,  municipal 
engineering;  reports  of  railway  and  other  transportation  companies,  manu- 
facturing corporations,  etc 

For  many  years  it  has  been  the  policy  of  this  committee  to  increase  the 
value  of  the  collection  as  a  library  of  reference,  and  to  this  end  it  has 
devoted  systematic  effort  to  the  task  of  completing  the  files  of  its  important 
serial  publications.  In  this  work,  the  committee,  with  the  substantial  assist- 
ance of  several  liberal  contributions  of  money  from  generous  friends  of  the 
Institute,  has  been  notably  successful. 

At  the  present  time  the  collection  consists  of  73,550  volumes  and  15,219 
pamphlets. 

To  inventors  and  manufacturers  seeking  for  information  respecting  the 
state  of  the  arts  and  manufactures,  the  extensive  collection  of  patent  literature 
which  the  library  places  at  their  disposal  is  indispensable,  and  the  library  is 
constantly  resorted  to  by  attorneys  and  their  clients  for  the  purpose  of 
consulting  these  volumes;  while,  to  the  professional  man  and  the  student, 
the  scientific  and  technical  serials  in  which  the  library  is  so  rich  are  no  less 
indispensable  as  an  aid  in  pursuing  their  investigations. 

THE  COMMITTEE  ON  SCIENCE  AND  THE  ARTS 

A  branch  of  the  Institute's  work,  which,  perhaps,  more  obviously  than 
any  other,  illustrates  the  spirit  which  animated  the  founders,  and  which  their 
successors  have  worthily  perpetuated  and  striven  to  improve  and  extend,  is 
that  which  is  now  conducted  by  the  Committee  on  Science  and  the  Arts. 

One  of  the  things  that  was,  apparently,  uppermost  in  the  thoughts  of  the 
founders,  was  the  need — as  urgent  then  as  to-day — felt  by  inventors  and 
discoverers,  of  some  competent,  trustworthy  and  impartial  body,  to  whom 
they  could  safely  appeal  for  advice,  and  on  whose  judgment  they  could  con- 
fidently rely  for  an  opinion,  as  to  the  usefulness  of  their  inventions  and 
discoveries. 

One  of  the  first  acts  of  the  Board  of  Managers  was  to  appoint  a  Board 
of  Examiners,  whose  duty  it  was  to  examine  and  make  report  upon  all  new 
and  useful  machines,  inventions  and  discoveries  submitted  to  them.  Sub- 
sequently the  name  of  the  Board  of  Examiners  was  changed  to  the  "Com- 
mittee on  Inventions." 
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This  organization  continued  in  existence  until  the  year  i8j4.  when,  hy 
met  of  the  Institute,  it  was  abolished,  and  in  its  place  there  was  established 
the  "Committee  on  Science  and  the  Arts/'  with  enlarged  powers  and  a 
wider  field  of  labor.  As  originally  constituted,  membership  in  this  com- 
mittee was  open  to  all  members  of  the  Institute  in  good  standing  who  chose 
to  enroll  their  names,  and  who  by  thus  voluntarily  associating  themselves 
with  the  committee,  pledged  themselves  to  perform  the  duties  assigned 
to  them* 

Under  this  form  of  organization  the  committee  continued  for  more  than 
fifty  years,  and  its  usefulness  during  this  long  period  is  attested  by  its 
records,  containing  the  results  of  the  examination  of  a  great  number  of 
inventions,  and  of  its  investigations  of  many  subjects  of  importance  en- 
trusted to  it  by  the  Institute. 

In  the  year  1886,  the  Institute  adopted  an  amendment  to  its  by-laws,  by 
which  this  committee  was  reorganized  on  an  elective  basis,  thus  abolishing 
the  plan  of  voluntary  association  which  had  heretofore  been  a  distinguishing 
feature.  By  this  amendment  the  Institute  established  a  Committee  on 
Science  and  the  Arts,  to  be  composed  of  forty-five  members  of  the  Institute, 
to  be  chosen  at  the  annual  election  (fifteen  each  year),  and  ''who  shall 
pledge  themselves  by  their  acceptance  of  membership  to  perform  such  duties 
as  may  devolve  upon  them,  and  to  sustain  by  their  labors  the  scientific 
character  of  the  Institute." 

Some  years  later  the  membership  of  the  committee  was  increased  from 
forty-five  to  sixty  and  by  a  provision  recently  adopted  the  members  are 
elected  by  the  Board  of  Managers,  twenty  each  year. 

During  the  past  twenty-five  years  the  committee  has  investigated  over  900 
discoveries,  processes,  and  inventions. 

THE  JOURNAL 

The  publication  of  a  journal  for  the  diffusion  of  knowledge  on  all  sub- 
jects connected  with  science  and  the  useful  arts,  was  embraced  in  the  plan 
of  the  founders,  and  was  undertaken  shortly  after  the  organization  had  been 
effected.  This  publication  has  been  continued  without  interruption  to  the 
present  time,  and  has  proved  most  useful,  not  only  in  directly  promoting  the 
aims  and  objects  of  the  Institute,  but  also  in  extending  the  sphere  of  its 
influence  beyond  the  limits  of  its  local  habitation. 

The  first  step  to  secure  a  publication  was  taken  by  the  Institute  as  early 
as  1825,  when,  by  arrangement  with  C.  S.  Williams,  publisher,  a  magazine 
bearing  the  title  The  American  Mechanics'  Magasine,  and  which  had  been 
founded  by  him  in  New  York  at  the  beginning  of  that  year,  was  acquired  by 
Dr.  Thomas  P.  Jones,  who  had  recently  been  elected  professor  of  mechanics 
in  The  Franklin  Institute.  At  the  outset  the  responsibility  of  this  venture 
appears  to  have  been  assumed  by  Dr.  Jones,  after  he  had  received  assurances 
of  active  co-operation  and  support  from  the  members  of  the  Institute,  who 
were  warmly  interested  in  its  success.  , 
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The  prospectus  of  the  new  publication,  which  was  issued  August  i, 
1825,  announced  the  fact  that  "  shortly  will  be  published 

THE 
FRANKLIN  JOURNAL 

AND 

MECHANICS'  MAGAZINE, 

Under  the  Patronage 

of  the 

Pkanklin  Institutb.  of  thb  Statb  of  Pbnnsylvania,  for  thb  promotion  of  thb 
Mbchanic  Arts.  Bditbd  Ay  Dr.  Thomas  P.  Jonbs,  Profbssor  of 

Mbchamics  in  thb  Institutb." 

The  object  of  The  Franklin  Journal,  as  defined  in  the  prospectus,  was, 
"  to  diffuse  information  on  every  subject  connected  with  useful  arts." 

In  the  prospectus  of  The  Franklin  Journal  attention  is  called  to  the  fact 
that  it  was  intended  to  give  a  list  of  patented  inventions,  with  remarks  upon 
their  utility  and  originality.  This  proposition  was  literally  maintained  and 
continued  as  a  prominent  feature  of  the  Journal  to  the  close  of  1859,  save 
that  the  "  Remarks,"  which  were  in  many  cases  of  the  greatest  value  to 
those  interested  in  the  progress  of  the  arts  and  manufactures,  were  discon- 
tinued on  the  death  of  Dr.  Jones.  His  accession  to  the  position  of  Super- 
inteijdent  of  the  Patent  Office  naturally  caused  him  to  devote  special  atten- 
tion to  the  preservation  of  the  record  of  patents  in  the  pages  of  the  Jouk^au 
This  circumstance  has  since  proved  of  considerable  value  to  all  who  have 
need  to  refer  to  the  early  patents  of  the  United  States,  as  will  appear  from 
the  following  explanation : 

In  the  official  Patent  Office  publications,  issued  by  the  Government  prior 
to  the  year  1843,  the  publication  of  the  claims  was  omitted;  while,  for  a 
considerable  period,  the  Journal  published  an  abstract  of  the  specifications 
and  the  claims  in  full.  The  Journal,  consequently,  is  the  only  source  at 
present  available  for  reference  to  the  specifications  and  claims  of  patents 
issued  by  the  United  States,  from  1828  to  1842,  inclusive.  The  Journal  can 
also  be  used,  in  place  of  the  official  publications,  as  a  source  of  reference  to 
the  patents  granted  during  the  period  1826-1859  in  which  the  patent  lists 
were  published  therein. 

The  complete  file  of  the  Journal  embraces  The  Franklin  Journal,  1826- 
1827,  and  the  Journal  op  The  Franklin  Institute,  1828  to  the  present  time, 
190  volumes  in  all,  with  a  General  Index,  1826  to  1885,  and  three  decennial 
volumes  covering  the  years  1886  to  1915,  inclusive. 

In  its  present  form,  the  Journal  is  an  octavo  of  over  100  pages.  It  is 
published  monthly,  the  twelve  impressions  being  divided  into  two  volumes 
yearly — ^January  to  June  and  July  to  December,  each  separately  paged,  and 
supplied  with  title-page  and  index. 

THE  SCHOOL  OP  MECHANIC  ARTS 

The  first  Board  of  Managers  of  the  Institute  provided  for  the  establish- 
ment of  a  standing  Committee  on  Instruction,  charged  with  the  duty  of 
directing  its  educational  work. 
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This  committee  speedily  perfected  plans  for  systematic  instructioa  bj 
means  of  lectures  and  demonstratiotis.  Professorships  in  chemistry,  in  natural 
philosophy  and  mechanics,  and  in  architecture  were  established  and  filled  by 
the  election  of  capable  instructors. 

Provision  was  next  made  for  the  instruction  of  mechanics  and  apprentices 
and  those  engaged  in  the  useful  trades,  and  early  in  the  fall  of  1824  a  school  of 
mechanical  and  architectural  drawing  was  established.  This  experiment  seems 
to  have  been  crowned  with  complete  success ;  and  the  managers  proceeded  to 
establish  another  school,  in  which  shoulci  be  taught  *'  all  the  useful  branches 
of  English  literature  and  the  ancient  and  modem  languages."  This  project 
was  realized  in  1826.  In  1827  over  three  hundred  scholars  were  upon  its 
roll.  It  was  the  model  upon  which  the  Central  High  School,  shortly  after- 
wards established  by  the  city  as  part  of  the  public  school  system,  was  pat- 
terned. With  the  organization  of  the  public  high  school,  that  of  the  Institnte 
was  abandoned  as  unnecessary.  The  drawing  school,  however,  was  con- 
tinued, and  has  maintained  an  uninterrupted  existence  to  the  present  Its 
leading  feature — that  of  training  pupils  for  actual  work  in  shop  and  office- 
has  always  been  rigorously  preserved,  and  at  the  present  time,  as  a  sdiool 
for  mechanical  draughtsmen,  it  is  conceded,  by  those  best  qualified  to  judge, 
to  be  one  of  the  most  thorough  and  practical  of  any  in  the  country. 

About  seventeen  years  ago  classes  in  mathematics  were  established ;  these 
later  became  a  part  of  the  school  of  machine  design.  Instruction  in  luyal 
architecture  was  first  given  in  October,  1899. 

All  departments  of  instruction  were  united  in  the  year  1910  and  are  now 
known  as  the  School  of  Mechanic  Arts. 

LECTURES 

These  have  always  occupied  a  prominent  place  in  the  scheme  of  the 
Institute's  work,  from  the  beginning  to  the  present 

The  first  course  was  given  in  the  old  Academy  Building,  on  Fourth 
Street,  near  Arch,  owned  by  the  University  of  Pennsylvania,  the  use  of 
which  for  this  purpose  was  granted  by  the  trustees;  and  the  work  of  the 
professors  was  ably  supplemented  by  a  corps  of  volunteer  lecturers  from  the 
membership  of  the  Institute.  A  little  later,  the  Institute  rented  the  lower 
floor  of  the  old  Carpenters'  Hall  for  this  purpose,  and  finally,  on  tiie 
completion  and  occupancy  of  the  hall,  the  lectures  were  held  in  its  own 
lecture  room. 

For  many  years  the  lectures  were  of  the  nature  of  regular  courses  on 
architecture,  mechanics,  physics,  and  chemistry,  varied  of  course  from  year 
to  year,  but  following  generally  the  plan  of  graded  or  consecutive  instruction, 
as  in  schools  and  colleges.  This  system,  however,  though  for  a  long  period 
admirably  useful  in  meeting  the  needs  of  the  public,  was  found  in  time  to  be 
gradually  outgrowing  its  usefulness.  Lecture  courses  on  scientific  themes, 
which  for  years  had  been  practically  pre-empted  by  The  Franklin  Institat^ 
in  time  were  made  attractive  features  in  the  schools  and  colleges,  and  the 
popular  science  lecturer  became  a  conspicuous  figure  on  the  public  lecture 
platform.    And  so  it  came  about,  naturally,  that  the  Committee  on  Instruction 
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found  it  advantageous  gradually  to  modify  its  plans  to  adapt  them  to  the 
changes  of  the  times.  For  a  number  of  years,  accordingly,  the  character  of 
the  Institute  lectures  has  departed  widely  from  the  old-time  pattern.  The 
object  at  present  most  conspicuously  kept  in  view  in  the  selection  of  the 
lectures  is  to  give  the  members  of  the  Institute  the  advantage  of  having 
presented  to  them  the  latest  advances  in  the  useful  arts  and  the  sciences 
bearing  thereon;  and,  tp  this  end,  the  committee's  efforts  each  year  art 
directed  to  the  purpose  of  securing  the  services  of  men  of  eminence  in  their 
respective  fields  of  labor,  who  are  invited  to  select  their  own  themes.  Since 
its  foundation  The  Franklin  Institute  has  given  free  to  the  public  thousands 
of  lectures  by  distinguished  scientists  and  technologists  on  scientific  and 
technological  subjects  in  addition  to  numerous  popular  and  illustrated  ad- 
dresses on  subjects  of  immediate  interest  to  the  public  and  germane  to  the 
topics  of  the  day. 

MEETINGS 

General  meetings  of  the  Institute's  entire  membership  are ,  held  once 
each  month,  except  during  the  summer.  At  these  meetings  great  inven- 
tions and  discoveries,  important  engineering  projects,  and  notable  achieve- 
ments in  all  fields  of  scientific  progress  are  presented,  exhibited  or  discussed. 
Many  of  the  epoch-making  inventions  have  Been  shown  in  their  experi- 
mental stages  at  these  meetings — as  the  phonograph,  the  electric  light,  the 
typewriter,  liquid  air  apparatus,  machine  telegraphy,  etc. 

EXHIBITIONS 

As  a  means  of  promoting  the  mechanic  arts,  the  holding  of  exhibitions 
was  highly  favored  by  the  founders,  and  in  this  field  of  activity  the  Institute, 
for  many  years,  was  conspicuously  prominent. 

The  first  exhibition  of  American  manufactures  was  held  in  October, 
1824,  in  Carpenters'  Hall. 

This,  it  should  be  remembered  to  the  credit  of  the  Institute,  was  the 
first  of  the  kind  to  be  undertaken  in  this  country. 

The  exhibitions  of  the  Institute  were  held  yearly  or  biennially,  down  to 
the  year  1858.  Many  of  the  earlier  events  took  place  in  the  old  Masonic 
Hal^  on  Chestnut  Street,  above  Seventh,  and  in  a  temporary  annex  thereto ; 
and  the  more  recent  ones  in  the  one-time  famous  Museum  Building,  at 
Ninth  and  Sansom  Streets,  the  destruction  of  which  by  fire,  in  the  year  1850, 
made  it  necessary  for  the  managers,  for  several  years,  to  adapt  themselves 
to  less  desirable  quarters,  and  finally  to  discontinue  the  exhibitions  for  a 
time  for  want  of  a  centrally  located  building  suitable  for  the  purpose. 

In  the  year  1874  occurred  the  fiftieth  anniversary  of  The  Franklin  In- 
stitute, and  a  fortunate  circumstance  enabled  the  managers  to  signalize  the 
event  by  holding  an  exhibition,  which  proved  from  every  point  of  view  an 
eminently  successful  one.  The  circumstance  spoken  of  was  the  fact  that  the 
Pennsylvania  Railroad  Company  placed  at  the  service  of  the  Institute,  for 
exhibition  purposes,  the  old  building  at.Thirteenth  and  Market  Streets,  for 
many  years  occupied  as  a  freight  station.  Over  268,000  visitors  attended  this 
exhibition. 
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Successful,  however,  as  was  the  exhibition  of  1874,  it  was  eclipsed  io 
brilliancy,  and  in  value  from  the  educational  and  technical  standpoint,  bj 
that  of  1884,  which  will  ever  be  memorable  in  the  annals  of  The  Franklin 
Institute.  This  was  the  Electrical  Exhibition,  held  in  the  autumn  of  that 
year,  under  the  direction  of  the  Institute,  and  which  by  Act  of  Congress, 
approved  February  26,  1883,  was  made  international  in  character.  It  was  the 
first  exhibition  in  America  devoted  exclusively  to  the  electrical  arts. 

In  1885  the  Novelties  Exhibition  was  held  in  the  building  erected  for 
the  electrical  exhibition. 

No  further  exhibitions  have  been  held  since  that  time,  though  the  In- 
stitute co-operated  with  the  Commercial  Museum  of  Philadelphia  in  the  man- 
agement of  the  National  Export  Exposition  of  1899. 


SOME  INSTANCES  OF  THE  INSTITUTE'S  WORK 

(CHRONOLOGICALLY  STATED) 


1824.  It  held  the  fik'st  Exhibition  of  American  Manufactures  in  Car- 
penters' Hall  on  October  18,  19,  20.  Silver  medals  were  awarded  for  steel, 
domestic  carpetings,  straw  and  grass  bonnets,  etc. 

Classes  were  established  in  Chemistry,  Mechanics,  Natural  History, 
Architecture,  Mathematics,  and  Drawing. 

The  first  course  of  lectures  commenced  April  28  and  was  held  in  the 
Academy  Building,  Fourth  Street  near  Arch. 

1826.  In  January  the  first  number  of  The  Franklin  Journal  was  issued 
under  the  editorial  management  of  Dr.  Thomas  P.  Jones,  who  two  years 
later  became  Superintendent  of  the  United  States  Patent  Office. 

It  extended  its  educational  efforts  by  establishing  on  April  6th  a  High 
School,  in  which  Mathematics,  Drawing,  Geography,  History,  Latin,  Greek, 
French,  Spanish  and  German  were  taught.  Three  hundred  and  four  pupils 
were  in  attendance  in  October. 

Thirty-four  thousand  visitors  attended  the  Institute's  Third  Industrial 
Exhibition  during  its  four  days'  progress. 

1827.  Select  Committee  on  Dry  Docks  made  a  lengthy  illustrated  report, 
giving  costs,  methods  of  operation,  etc. 

1829:  Committee  appointed  to  investigate  the  efficiency  of  moving  water 
as  a  motive  power  (water  wheel  experiments). 

1830.  Committee  appointed  to  inquire  into  causes  of  the  explosion  of 
steam  boilers. 

1831.  Joint  Committee  of  The  Franklin  Institute  and  American  Philo- 
sophical Society  first  began  systematic  meteorological  observations  in  aid  of 
agricultural  and  other  interests. 

1832.  Commission  appointed  to  examine  into  the  resources,  including 
agricultural,  of  Pennsylvania,  an  action  which  led  to  a  Geological  Survey 
of  the  State. 

Notable  paper  in  Journal  op  The  Franklin  Institute  by  Professor 
Walter  R.  Johnson  on  "The  Strength  of  Steam  Boilers." 

The  Secretary  of  the  Treasury  of  the  United  States  requested  a  further 
extension  of  the  Institute's  inquiry  into  the  causes  of  the  explosion  of  steam 
boilers  to  include  the  prevention  of  steam  boiler  explosions. 

Committee  appointed  to  investigate  the  strength  of  materials.  This 
committee  devised  apparatus  of  various  forms  for  the  testing  of  metals, 
steam  boilers,  building  materials,  etc. 

The  Institute  was  requested  by  the  State  Legislature  to  examine  and 
report  upon  the  then  existing  system  of  weights  and  measures.  ^ 
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1834.  The  Secretary  of  the  Commonwealth  of  Pennsylvania  presented 
the  thanks  of  the  State  for  the  report  on  weights  and  measures  received 
from  the  Institute. 

1837.  The  general  interest  created  by  the  Institute's  work  gave  rise  to 
a  movement  for  the  establishment  of  a  school  of  arts.  The  project  failed  at 
that  time,  but  resulted  later  in  the  founding  of  the  Department  of  Science  of 
the  University  of  Pennsylvania. 

1838.  The  report  of  the  Committee  on  Uniformity  of  Weights  and 
Measures  was  printed.  (The  present  laws  of  the  State  are  based  on  this 
report) 

1839.  November  Journal  contained  full  translation  of  Daguerre's 
original  communication  to  the  French  Academy  describing  his  discoveries 
in  photography  (the  Daguerreot3rpe). 

1840.  Professor  A.  D.  Bache's  report  on  education  in  Europe  appeared 
in  the  Journal.  (This  report  was  made  for  use  in  connection  with  the 
organization  of  Girard  College.) 

1843.  The  Pennsylvania  Legislature  appropriated  $4000  to  be  devoted 
to  the  purchase  of  instruments  for  the  equipment  of  stations  throughout  the 
State  for  the  systematic  observation  and  collection  of  meteorological  facts; 
the  expenditure  being  left  in  the  hands  of  the  Institute. 

This  is  the  earliest  instance  on  record  of  the  appropriation,  in  anj 
country,  of  public  funds  for  the  collection  of  facts  relating  to  the  weather. 

1850.  The  School  of  Design  for  Women  was  founded  by  the  Institute. 
Mrs.  Sarah  Peters,  first  Directress. 

1863.  Monthly  reports  of  Meteorological  Phenomena  at  Philadelphia 
were  published  in  the  Journal.     (These  were  continued  to  1869.) 

1864.  The  shape  and  proportion  of  screw  threads  used  in  madiine 
construction  were  investigated  by  a  special  committee.  The  report  of  this 
committee  was  presented  in  1865  smd  recommended  for  adoption  by  machine 
builders  throughout  the  United  States  a  uniform  and  simplified  system  of 
screw  threads. 

A  few  years  later  this  was  officially  adopted  by  the  Government,  and 
under  the  designation  of  the  "  U,  S."  or  "  Franklin  Institute  Standard "  is 
now  in  universal  use. 

1869.  Resolutions  passed  by  the  meeting  in  August  and  addressed  to 
Congress  suggested  an  exhibition  to  commemorate  the  hundredth  anniver- 
sary of  the  United  States  and  resulted  in  the  holding  of  the  Centemiial 
Exhibition  of  1876. 

Solar  Eclipse  Expedition  to  Iowa  in  August,  Dr.  Henry  Morton,  Director. 
The  services  of  the  observers  were  gratuitous,  the  instruments  were  borrowed 
and  the  transportation  for  the  party  and  equipment  was  furnished  by 
the  railroads. 

1872.  Committee  on  the  mode  of  determining  the  horsepower  of  steam 
boilers  published  its  report. 

1873.  The  Institute  approved  Professor  Lesley's  recommendation  of  a 
more  thorough  Geological  Survey  of  Pennsylvania,  and  asked  the  Legislature 
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to  give  prompt  and  full  effect  to  the  same.    (The  beginning  of  the  Second 
Geological  Survey.) 

Committee   on   Conflagrations   and    Deaths   from   Petroleum   Used    in 
Lamps.    A  full  report    Resolutions  were  sent  to  the  Governor  and  Legis- 
lature, requesting  the  appointment  of  a  commission  to  investigate  the  sub- 
ject,   determine  tests,  and  to  make  laws   relating  to   the  burning  of   oils- 
in  lamps. 

1874.  Fiftieth  anniversary.  Held  great  industrial  exhibition  at  Thirteenth 
and  Market  Streets — ^the  site  of  the  Wanamaker  store. 

1875.  City  Councils  appropriated  money  for  the  expenses  of  an  expert 
commission  to  be  nominated  by  The  Franklin  Institute  and  to  act  in  con- 
junction with  the  Chief  Engineer  of  the  Water  Department.  To  this  com* 
mission  was  referred  the  subject  of  the  present  and  future  water  supply  of 
Philadelphia. 

1876.  The  Pennsylvania  Museum  and  School  of  Industrial  Art  housed* 
and  fostered  by  the  Institute. 

1882.  Report  of  the  Special  Committee  on*  the  pollution  of  the  Schuylkill' 
River  presented  its  report  suggesting  the  construction  of  an  intercepting 
sewer  along  the  Eastern  banks  of  the  Schuylkill  from  Manayunk,  with  an 
outlet  below  the  densely  populated  portions  of  the  city. 

1883.  Special  Committee  on  the  prevention  of  fires  in  theatres  presented 
an  exhaustive  report  which  contained  thirty-eight  recommendations  intended 
to  make  places  of  amusement  more  safe. 

1884.  Without  Federal  or  State  aid  the  Institute  held  the  first  great 
International  Electrical  Exhibition. 

The  first  International  Conference  of  Electricians  was  held  during  the 
progress  of  the  exhibition. 

During  and  immediately  after  the  exhibition  the  most  complete  and 
extended  series  of  tests  attempted  to  that  time  were  made  to  determine 
the  characteristics  of  all  the  more  important  types  of  electrical  apparatus  andi 
appliances  then  commercially  used. 

The  organization  of  The  American  Institute  of  Electrical  Engineers- 
this  year  resulted  from  the  holding  of  the  Electrical  Exhibition  and  the 
International  Conference  of  Electricians  held  under  the  auspices  of  the 
Institute. 

1885.  Novelties  exhibition  held  in  the  buildings  erected  for  use  of  the 
electrical  exhibition. 

1887.  The  Institute  organized  the  Pennsylvania  State  Weather  Service. 
Voluntary  observers  made  regular  reports  on  the  weather  conditions  of  the 
State.  An  appropriation  was  made  by  the  State  to  cover  cost  of  clerical' 
services  and  printing.  The  service  was  in  operation  until  1891,  when  the 
State  discontinued  the  appropriation. 

1890.  Joseph  M.  Wilson's  voluminous  report  on  schools,  with  particular 
reference  to  trade  schools,  appeared  in  the  Joxjrnal  op  The  Franklin 
Institute  during  the  year.  (This  report  served  as  a  basis  for  the  organiza- 
tion of  the  Drexel  Institute.) 

1894.    Germantown  Jtmction  branch  of  the  drawing  school  established. 


a6  YEAR  BOOK  OF  THE  FRANKLIN  INSTITUTE 

1897.  A  communication  from  the  Board  of  Healdi  of  the  City  of  PhiU- 
delphia  requested  the  Institute  to  appoint  a  committee  to  confer  with  the 
Board  of  Health  with  a  view  of  taking  action  to  abate  or  modify  the  smoke 
nuisance.    A  full  report  appeared  in  the  Journal. 

1899.  National  Export  Exposition  held  in  conjunction  with  the  Com- 
mercial Museum  of  Philadelphia. 

1901.  Resolutions  passed  to  promote  commerce  by  the  improvement  of 
waterways  and  approving  the  creation  of  the  Department  of  Commerce. 

1902.  The  metric  system  fully  discussed  at  the  monthly  meetings.  Reso- 
lutions passed  petitioning  the  national  government  to  enact  such  laws  as 
will  ensure  its  proper  use. 

1906.  Resolutions  passed  urging  the  improvement  of  national  waterways, 
particularly  the  Chesapeake  and  Delaware  Canal. 

1914.  Conducted  meeting  in  Philadelphia  celebrating  thirtieth  anniver- 
sary of  the  International  Electrical  Exhibition. 

19 1 5.  First  awards  of  The  Franklin  Medal. 

191 7.    Established  and  maintained  at  recruiting  and  examination  station 
for  applicants  for  admission  to  the  aviation  service  of  the  United  States  Army. 
Established  School  of  Navigation  for  the  United  States  Shippinnf  Board. 
Conducted  Free  Radio  School  for  men  of  the  selective  draft. 


CHARTER  AND  BY-LAWS 


THE  FRANKLIN  INSTITUTE 

OF  THE  STATE  OF  PENNSYLVANIA  FOR  THE  PROMOTION  OF  THE 

MECHANIC  ARTS 

An  Act  to  amend  and  alter  the  Act  incorporating  The  Franklin  Institute 
of  the  State  of  Pennsylvania  for  the  promotion  of  the  Mechanic  Arts. 

Whereas,  The  Act  approved  March  thirtieth,  one  thousand  eight  hundred 
and  twenty-four,  incorporating  The  Franklin  Institute  of  the  State  of  Penn- 
sylvania, for  the  promotion  of  the  Mechanic  Arts,  has  been  found  insufficient 
and  inconvenient  for  accomplishing  the  objects  of  said  corporation,  and  the 
said  corporation  has  applied  for  alteration  and  amendment  thereof. 

Section  i.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  Commonwealth  of  Pennsylvania,  in  General  Assembly  met,  and  it  is 
hereby  enacted  by  the  authority  of  the  same,  that  the  present  members  of 
said  corporation,  and  all  such  persons  as  may  hereafter  become  members 
thereof,  shall  be,  and  are  hereby  created,  a  body  politic  and  corporate  by 
the  name  of  "  The  Franklin  Institute  of  the  State  of  Pennsylvania  for 
THE  Promotion  of  the  Mechanic  Arts,"  and  shall  have  perpetual  succession, 
be  able  to  sue  and  be  sued,  to  plead  and  be  impleaded,  to  have  and  use  a 
common  seal,  and  the  same  to  break,  alter  and  renew  at  pleasure,  and  shall 
be  able  to  take,  hold,  purchase  and  enjoy  such  real  and  other  estates  of  any 
nature  or  kind  whatsoever  as  they  may  obtain  by  purchase,  devise,  bequest 
or  gift,  and  the  same  at  their  pleasure  to  sell,  lease,  mortgage,  pledge,  en- 
cumber, or  dispose  of  as  they  may  deem  proper  or  convenient  for  promoting 
the  objects  of  the  said  corporation;  and  the  said  corporation  shall  have  the 
like  power  over  any  real  estate  or  other  estates  now  owned  or  held  by  them ; 
provided,  that  the  clear  yearly  value  of  the  real  estate  at  any  time  held  by 
them  shall  not  exceed  ten  thousand  dollars. 

Sec.  2.  That  it  shall  be  lawful  for  the  said  corporation  to  raise  funds 
for  the  payment  of  its  present  indebtedness,  and  for  all  other  purposes  of 
the  said  corporation,  to  create  and  sell  such  number  of  shares  of  stock,  at 
ten  dollars  each,  as  may  be  deemed  proper  to  represent  the  estates  of  the 
said  corporation,  and  the  certificates  of  such  stock  shall  be  in  such  form,  be 
transferable  in  such  manner,  subject  to  such  payments,  and  entitle  the  holder 
thereof  to  such  privileges,  as  the  said  corporation  may,  by  its  By-Laws  in 
reference  to  such  stock,  grant  and  direct. 

Sec.  3.  The  object  of  the  said  corporation  shall  be  the  promotion  and 
encouragement  of  manufactures  and  the  mechanical  and  useful  arts,  by  the 
establishment  of  lectures  on  the  sciences  connected  with  them,  by  the 
formation  of  cabinets  of  models,  minerals,  machines,  materials  and  products, 
by  exhibitions  and  premiums,  by  a  library  and  by  all  such  measures  as  they 
may  judge  expedient. 
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Sec.  4.  The  members  of  the  said  corporation  shall  consist  of  manu- 
facturers, mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts* 
and  of  such  stockholders  in  said  corporation  as  may,  by  the  By-Laws,  be 
entitled  to  the  privileges  of  members;  and  every  member  shall  pay  such 
sum  for  an  annual  or  life  subscription  as  the  By-Laws  of  said  corporation 
may  require;  and  honorary  and  corresponding  members  may  be  elected  at 
such  times,  and  in  such  a  way,  and  with  such  privileges  as  said  corporation 
may  deem  expedient 

Sec.  5.  The  said  corporation  shall  be  managed  in  such  way,  and  by 
such  number  of  officers,  managers  and  other  persons  as  the  By-Laws  may 
prescribe,  and  the  powers  and  functions  of  such  officers,  managers  or  other 
persons,  the  rights  and  duties  of  members,  the  manner  of  their  election,  and 
the  causes  which  may  justify  their  expulsion  or  suspension,  and  all  other 
concerns  of  the  said  corporation,  shall  be  fixed  and  regulated  by  its  By-Laws, 
which  By-Laws  shall  be  adopted  by  said  corporation  at  the  first  monthly 
meeting  after  the  acceptance  of  this  amended  Charter,  and  said  By-Laws 
shall  be  altered  and  amended  only  in  the  manner  provided  in  said  By-Laws 
as  then  adopted. 

Sec.  6.  So  much  of  the  Act  to  which  this  is  a  supplement  as  is  incon- 
sistent herewith  is  repealed. 

Office  of  the  Secretary  of  the  Commonwealth  of  Pennsylvania, 

April  25th,  1864. 
I  certify  that  the  foregoing  bill  passed  both  branches  of  the  Legislature, 
and  received  the  signature  of  the  Governor  on  this  day.    As  witness  my  hand 
the  day  and  the  year  above  written. 

(Signed.)  Eli  Slifer,  Secretary  of  the  Commonwealth, 
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Article  L — Trustees, 

Section  i.  All  Real  and  Personal  Estate  of  the  Institute  which  may 
hereafter  be  acquired  by  voluntary  subscription  or  devise,  bequest,  donatioOf 
or  in  any  way  other  than  through  its  own  earnings  or  by  investment  of  its 
own  funds,  saving  where  the  donors  shall  expressly  provide  to  the  con- 
trary, shall  be  taken  as  acquired  upon  the  condition  that  the  same  shall  be 
vested  in  a  Board  of  Trustees,  who  shall  be  appointed  in  the  manner  here- 
inafter indicated.  Unless  the  title  to  such  property  shall  be  directly  vested 
in  said  Board  of  Trustees  by  the  donors,  the  Institute,  by  deed  attested  by 
the  President  and  Secretary,  which  they  are  hereby  authorized  to  execute 
and  deliver,  shall  forthwith  convey  the  same  to  said  Trustees,  who  shall  hold 
it  in  trust  for  the  purposes  specifically  designated  by  the  donors ;  or,  if  there 
shall  be  no  specific  designation,  for  the  benefit  of  the  Institute  in  the  way 
and  manner  hereinafter  provided,  so  that  the  same  shall  not,  in  any  event, 
be  liable  for  the  debts  of  the  Institute. 
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Sec.  2.  Said  Board  of  Trustees  shall  be  composed  of  seven  (7)  members, 
originally  elected  by  the  Board  of  Managers  on  its  own  nomination. 

Vacancies,  as  they  occur,  shall  be  filled  by  election  by  the  Board  of 
Manag^ers  from  nominations  made  by  the  remaining  Trustees  to  a  stated 
meeting  of  the  Board  of  Managers  at  least  one  month  prior  to  the  election; 
the  Board  of  Managers  to  have  the  right  to  reject  any  nominations  not 
satisfactory  to  them. 

The  remaining  members  of  the  Board  of  Trustees,  whenever  at  any  tinie 
tt  shall  be  deemed  necessary  to  do  so,  shall  have  power  to  assign  and  convey 
the  property  held  by  them,  so  as  to  vest  the  title  thereto  in  themselves  and 
their  successors. 

Sec  3.  Said  Trustees  shall  have  full  power  and  authority,  from  time  to 
time,  to  assign,  sell  and  dispose  of  any  property,  real  and  personal,  by  them 
held,  unless  there  shall  be  some  direction  by  the  donors  to  the  contrary,  and 
shall  have  power  to  convey  the  same  without  purchasers  being  obliged  to 
see  to  the  application  of  the  purchase  moneys,  when  authorized  so  to  do  by  a 
vote  of  two-thirds  (H)  of  the  members  present  at  any  regular  or  special 
meeting  of  the  Board  ot  Managers ;  provided,  that  they  shall  not  be  obliged 
to  sell  or  convey  unless  a  majority  of  their  own  Board  shall  also  approve. 

Sec.  4.  Said  Trustees  shall  not  be  confined  to  legal  investments,  but 
shall  have  full  power  to  invest  in  any  real  property,  improvements  and 
alterations,  and  in  any  securities,  other  than  shares  of  stock,  or  unusual 
personal  obligations,  which  to  them  may  seem  advisable. 

Sec.  5.  Said  Trustees  shall  have  power  to  appoint  agents  to  act  for 
them,  and  for  the  acts  of  such  agents  they  shall  not  be  personally  responsible 
where  they  have  exercised  ordinary  prudence  in  selecting  them. 

Sec.  6.  Said  Trustees  shall  have  power  to  carry  into  effect  any  special 
trusts  upon  which  any  property  may  be  held  by  them.  They  shall  pay  out  all 
necessary  and  proper  costs,  charges  and  expenses,  and  from  time  to  time 
shall  pay  over  the  net  income  to  the  Board  of  Managers,  to  be  applied  by 
them  to  the  uses  of  the  Institute  in  accordance  with  the  terms  of  the  trusts 
from  which  the  income  is  derived. 

The  principal  and  interest  of  all  trust  funds  shall  not  be  liable  for  debts 
of  the  Institute  but  shall  be  devoted  to  its  continuance  and  preservation. 

Sec.  7.  At  the  annual  meeting  of  the  Board  of  Managers  in  each  year, 
said  Board  of  Trustees  shall  present  report  of  their  proceedings  and  a 
detailed  statement  of  their  receipts  and  expenditures  for  the  year.  An 
approval  of  such  account  shall  be  final  and  conclusive,  and  shall  bar  any 
right  to  demand  any  other  or  further  accounting. 

Sec.  8.  The  Board  of  Trustees,  at  a  meeting  of  the  members  of  the 
Institute,  called  after  three  (3)  months'  special  notice,  at  which  the  holders 
of  nine-tenths  (Vm)  of  the  whole  outstanding  shares  of  stock  shall  vote 
affirmatively,  may  convey  all  property,  real  and  personal,  in  them  vested,  to 
the  Institute,  free  and  clear  of  all  trusts ;  provided,  that  there  be  no  specific 
trusts  violated  by  such  conveyance,  and  that  all  the  members  of  said  Board, 
as  the  same  shall  then  be  constituted,  shall  approve  of  such  conveyance. 
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Sec  4.  The  members  of  the  said  corporation  shall  consist  of  manu- 
facturers, mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts» 
and  of  such  stockholders  in  said  corporation  as  may,  by  the  By-Laws,  be 
entitled  to  the  privileges  of  members;  and  every  member  shall  pay  such 
sum  for  an  annual  or  life  subscription  as  the  By-Laws  of  said  corporation 
may  require;  and  honorary  and  corresponding  members  may  be  elected  at 
such  times,  and  in  such  a  way,  and  with  such  privileges  as  said  corporatioo 
may  deem  expedient 

Sec.  5.  The  said  corporation  shall  be  managed  in  such  way,  and  bjr 
such  number  of  officers,  managers  and  other  persons  as  the  By-Laws  may 
prescribe,  and  the  powers  and  functions  of  such  officers,  managers  or  other 
persons,  the  rights  and  duties  of  members,  the  manner  of  their  election,  and 
the  causes  which  may  justify  their  expulsion  or  suspension,  and  all  other 
concerns  of  the  said  corporation,  shall  be  fixed  and  regulated  by  its  By-Laws, 
which  By-Laws  shall  be  adopted  by  said  corporation  at  the  first  monthly 
meeting  after  the  acceptance  of  this  amended  Charter,  and  said  By-Laws 
shall  be  altered  and  amended  only  in  the  manner  provided  in  said  By-Laws 
as  then  adopted. 

Sec.  6.  So  much  of  the  Act  to  which  this  is  a  supplement  as  is  incon- 
sistent herewith  is  repealed. 

Office  of  the  Secretary  of  the  Commonwealth  of  Pennsylvania, 

April  2Sth,  1864. 
I  certify  that  the  foregoing  bill  passed  both  branches  of  the  Legislature, 
and  received  the  signature  of  the  Governor  on  this  day.    As  witness  my  hand 
the  day  and  the  year  above  written. 

(Signed.)  Eli  Slifer,  Secretary  of  the  Commonwealtk 
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Article  L — Trustees. 

Section  i.  All  Real  and  Personal  Estate  of  the  Institute  which  may 
hereafter  be  acquired  by  voluntary  subscription  or  devise,  bequest,  donation, 
or  in  any  way  other  than  through  its  own  earnings  or  by  investment  of  its 
own  funds,  saving  where  the  donors  shall  expressly  provide  to  the  con- 
trary, shall  be  taken  as  acquired  upon  the  condition  that  the  same  shall  be 
vested  in  a  Board  of  Trustees,  who  shall  be  appointed  in  the  manner  here- 
inafter indicated.  Unless  the  title  to  such  property  shall  be  directly  vested 
in  said  Board  of  Trustees  by  the  donors,  the  Institute,  by  deed  attested  by 
the  President  and  Secretary,  which  they  are  hereby  authorized  to  execute 
and  deliver,  shall  forthwith  convey  the  same  to  said  Trustees,  who  shall  hold 
it  in  trust  for  the  purposes  specifically  designated  by  the  donors ;  or,  if  there 
shall  be  no  specific  designation,  for  the  benefit  of  the  Institute  in  the  way 
and  manner  hereinafter  provided,  so  that  the  same  shall  not,  in  any  event, 
be  liable  for  the  debts  of  the  Institute. 
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Sec  2.  Said  Board  of  Trustees  shall  be  composed  of  seven  (7)  members, 
originally  elected  by  the  Board  of  Managers  on  its  own  nomination. 

Vacancies,  as  they  occur,  shall  be  filled  by  election  by  the  Board  of 
Managers  from  nominations  made  by  the  remaining  Trustees  to  a  stated 
meeting  of  the  Board  of  Managers  at  least  one  month  prior  to  the  election ; 
the  Board  of  Managers  to  have  the  right  to  reject  any  nominations  not 
satisfactory  to  them. 

The  remaining  members  of  the  Board  of  Trustees,  whenever  at  any  time 
tt  shall  be  deemed  necessary  to  do  so,  shall  have  power  to  assign  and  convey 
the  property  held  by  them,  so  as  to  vest  the  title  thereto  in  themselves  and 
their  successors. 

Sec  3.  Said  Trustees  shall  have  full  power  and  authority,  from  time  to 
time,  to  assign,  sell  and  dispose  of  any  property,  real  and  personal,  by  them 
held,  unless  there  shall  be  some  direction  by  the  donors  to  the  contrary,  and 
shall  have  power  to  convey  the  same  without  purchasers  being  obliged  to 
see  to  the  application  of  the  purchase  moneys,  when  authorized  so  to  do  by  a 
vote  of  two-thirds  (^)  of  the  members  present  at  any  regular  or  special 
meeting  of  the  Board  of%  Managers ;  provided,  that  they  shall  not  be  obliged 
to  sell  or  convey  unless  a  majority  of  their  own  Board  shall  also  approve. 

Sec  4.  Said  Trustees  shall  not  be  confined  to  legal  investments,  but 
shall  have  full  power  to  invest  in  any  real  property,  improvements  and 
alterations,  and  in  any  securities,  other  than  shares  of  stock,  or  unusual 
personal  obligations,  which  to  them  may  seem  advisable. 

.  Sec  5.  Said  Trustees  shall  have  power  to  appoint  agents  to  act  for 
them,  and  for  the  acts  of  such  agents  they  shall  not  be  personally  responsible 
where  they  have  exercised  ordinary  prudence  in  selecting  them. 

Sec  6.  Said  Trustees  shall  have  power  to  carry  into  effect  any  special 
trusts  upon  which  any  property  may  be  held  by  them.  They  shall  pay  out  all 
necessary  and  proper  costs,  charges  and  expenses,  and  from  time  to  time 
shall  pay  over  the  net  income  to  the  Board  of  Managers,  to  be  applied  by 
them  to  the  uses  of  the  Institute  in  accordance  with  the  terms  of  the  trusts 
from  which  the  income  is  derived. 

The  principal  and  interest  of  all  trust  funds  shall  not  be  liable  for  debts 
of  the  Institute  but  shall  be  devoted  to  its  continuance  and  preservation. 

Sec  7.  At  the  annual  meeting  of  the  Board  of  Managers  in  each  year, 
said  Board  of  Trustees  shall  present  report  of  their  proceedings  and  a 
detailed  statement  of  their  receipts  and  expenditures  for  the  year.  An 
approval  of  such  account  shall  be  final  and  conclusive,  and  shall  bar  any 
right  to  demand  any  other  or  further  accounting. 

Sec  8.  The  Board  of  Trustees,  at  a  meeting  of  the  members  of  the 
Institute,  called  after  three  (3)  months'  special  notice,  at  which  the  holders 
of  nine-tenths  ('At)  of  the  whole  outstanding  shares  of  stock  shall  vote 
affirmatively,  may  convey  all  property,  real  and  personal,  in  them  vested,  to 
the  Institute,  free  and  clear  of  all  trusts ;  provided,  that  there  be  no  specific 
trusts  violated  by  such  conveyance,  and  that  all  the  members  of  said  Board, 
as  the  same  shall  then  be  constituted,  shall  approve  of  such  conveyance. 


30  YBAR  BOOK  OP 

Articlx  II.— 5**0^*. 

Section  i.  The  Real  and  Personal  Estates  of  the  Institute  as  held  upoo 
the  First  day  of  January,  One  Thousand  Eight  Hundred  and  Eighty-one, 
shall  be  valued  at  One  Hundred  Thousand  Dollars,  and  shall  be  represented 
by  Ten  Thousand  Shares  of  Stock  of  the  par  value  of  Ten  Dollars  each. 
Said  shares  shall  be  divided  into  two  classes,  viz.: — 

First  Class, — Shares  not  registered  for  use :  on  which  no  annual  payment 
shall  be  charged  or  collected,  and  the  holders  thereof  shall  not  have  the 
privileges  of  members  of  the  Institute,  but  may,  if  of  legal  age,  vote  at  any 
annual  election  for  officers,  nianagers  and  auditors,  upon  the  payment  of 
One  Dollar  upon  each  share  of  stock  on  which  they  may  desire  to  vote; 
provided,  however,  such  shares  have  been  held  by  the  same  person  at  least 
three  months  before  such  election. 

Shares  of  the  First  Class  may  be  converted  into  shares  of  the  Second 
Class  at  the  pleasure  of  the  owners,  provided  the  transfer  be  approved  by 
the  Board  of  Managers;  but,  when  once  so  converted,  they  shall  always 
continue  in  the  Second  Class. 

Second  Class, — Shares  registered  for  use:  on  which  Twelve  Dollars 
per  annum  shall  be  due  and  payable  from  resident  members  in  advance  on 
the  first  day  of  October  in  each  year,  except  as  hereinafter  provided. 

Non-resident  holders  of  Second  Class  stock  shall  pay  an  annual  fee  of 
Five  Dollars. 

Sec.  2.  The  holders  of  Second  Class  stock  shall  be  entitled  to  the  use 
of  the  library,  lectures  and  reading-room;  and,  if  of  legal  age,  to  aI7 
other  privileges  of  membership  in  the  Institute,  so  long  as  they  make  the 
annual  payment  in  advance;  and  shall,  on  the  payment  of  One  Dollar  there- 
for, be  entitled  to  a  Certificate  of  Membership. 

Sec.  3.  If  the  annual  dues  for  successive  years  remain  unpaid  at 
the  expiration  of  two  and  a  half  years  on  any  share  of  stock  of  the 
Second  Gass,  such  share  shall  then  become  forfeited  to  the  Institute;  but 
such  forfeiture  may  be  remitted  by  a  unanimous  vote  of  the  Board  of 
Managers. 

Sec.  4.  Stock  of  the  Second  Class  may  be  held  in  trust  for  persons  not 
of  legal  age,  and  shall  be  liable  to  the  payment  of  only  one-half  the  annual 
fees  due  upon  stock  of  Second  Class  held  by  persons  of  legal  age ;  provided, 
that  when  such  minors  arrive  at  legal  age,  new  certificates,  subject  to  the 
full  annual  contribution,  shall  issue  on  payment  of  the  customary  fee. 

Sec.  5.  Certificates  for  the  First  Class  stock  may  be  issued  for  any 
number  of  shares  in  a  single  certificate ;  but  every  certificate  for  the  Second 
Gass  shall  be  for  one  share  only. 

Sec.  6.  No  share  of  stock  in  the  Second  Gass  shall  be  transferred  until 
all  arrearages  and  fines  are  paid,  and  all  books  and  tickets  returned,  and  the 
transfer  approved  by  the  Board  of  Managers. 

Sec.  7.  All  certificates  of  stock  shall  be  signed  by  the  President  and 
Secretary ;  shall  be  issued  by  the  Actuary,  and  shall  be  transferable  only  on 
the  books  of  the  Institute  by  the  owner,  or  his  legal  representative,  on  the 
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surrender  of  the  old  certificate,  and  of  a  fee  of  twenty-five  cents  for  each 
certificate. 

Sec  8.  All  subscriptions  to  stock  shall  be  approved  by  the  Board  of 
Managers  before  the  certificate  can  be  issued. 

Sec.  g.  The  shares  of  stock  obtained  by  the  Institute  by  legacies,  dona* 
tionst  or  forfeiture  shall  at  once  be  cancelled. 

Article  III.— Members. 

Section  i.  The  members  of  the  Institute  shall  consist  of  manufacturers, 
mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts,  and  they  may 
be  either  annual  contributors,  associate  members,  life  members,  permanent 
members,  holders  of  Second  Class  stock,  honorary  or  corresponding  members. 

Sec.  2.  The  privileges  of  membership,  other  than  associate  membership, 
in  the  Institute  shall  extend  only  to  persons  of  legal  age  who  are  not  in 
arrears  and  who  shall  have  signed  the  Charter  and  By-Laws. 

Sec.  3.  Annual  contributors  shall  pay  yearly  dues  of  Fifteen  Dollars; 
shall  be  entitled  to  all  of  the  privileges  of  the  Institute,  and  shall  be  eligible 
to  any  office  or  to  membership  upon  any  committee. 

Sec.  4.  Non-resident  annual  contributors  shall  pay  an  entrance  fee  of 
Five  Dollars  and  annual  dues  of  Five  Dollars. 

Sec  5.  Associate  meipbers  shall  be  over  seventeen  and  under  twenty- 
five  years  of  age.  They  shall  have  the  right  to  attend  all  meetings  of  the 
Institute,  use  the  library,  receive  the  Journal  and  serve  upon  committees, 
but  they  shall  not  have  the  right  to  vote  or  to  hold  office.  They  shall  pay 
annual  dues  of  Five  Dollars.  The  term  of  an  associate  member  shall  be 
limited  by  ^he  age  of  twenty-five  years,  after  which  he  shall  become  an  annual 
contributor  with  the  dues  and  privileges  of  that  class  and  he  shall  be  duly 
notified  of  the  transfer. 

Sec  6.  Annual  contributors,  whether  resident;  non-resident  or  associate 
members,  shall  be  elected  by  the  Board  of  Managers. 

Sec.  7.  Honorary  and  Corresponding  Members  shall  be  nominated  by 
the  Board  of  Managers,  and  shall  require  for  their  election  four-fifths  of 
the  votes  of  the  members  present,  at  any  meeting  of  the  Institute  at  which 
their  nomination  may  be  acted  upon.    They  shall  pay  no  dues. 

Sec.  8.  Life  members,  whose  membership  shall  not  be  transferable,  may 
be  elected  by  the  Board  of  Managers  upon  the  payment  of  Two  Hundred 
Dollars  in  any  one  year. 

Non-resident  Life  members  may  be  elected  in  the  same  way  upon  pay- 
ment of  Seventy-five  Dollars  in  any  one  year. 

Sec  9.  A  permanent  membership,  which  may  be  transferred  by  will  or 
otherwise,  subject  to  the  approval  of  the  Board  of  Managers,  may  be  granted 
by  the  Board  of  Managers  to  any  one  who  shall  contribute  to  the  Institute 
for  that  purpose  the  sum  of  One  Thousand  Dollars  in  any  one  year. 

Sec  10.  Non-resident  members  shall  be  those  who  reside  permanently 
at  a  distance  not  less  than  twenty-five  miles  from  Philadelphia.  Transfers 
of  membership  from  the  resident  to  non-resident  class  may  be  granted  by 
the  Board  of  Managers  at  its  discretion  in  cases  of  temporary  absence  of 
a  member  from  the  city  for  a  period  of  not  less  than  one  year. 
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Sec  II.  Members  shall  be  entitled  to  a  Certificate  of  Jiembership  oo 
payment  of  One  Dollar. 

Sec  12.  Resignations  of  membership  shall  be  made  to  the  Board  of 
Managers  in  writing,  but  shall  not  be  accepted  until  all  dues,  fines,  and 
arrears  of  dues  and  current  dues  at  the  annual  rate  up  to  the  date  of 
resignation,  shall  have  been  paid,  and  books  and  tickets  returned. 

Article  IV. — Payments  of  Dues, 

Section  i.  The  annual  payment  of  fees  for  membership  shall  be  due 
and  payable  on  the  first  of  October  in  each  year,  in  advance ;  but  all  members 
elected  after  the  31st  of  March  in  each  year  shall  pay,  in  advance,  for  the 
current  year,  one-half  of  the  annual  dues. 

Sec  2.  Any  member  whose  dues  are  more  than  three  months  in  arrears 
shall  be  notified  by  the  Actuary.  Should  such  dues  not  be  paid  when  they 
become  six  months  in  arrears,  the  privileges  of  membership  shall  by  that 
fact  be  suspended.  When  nine  months  in  arrears  such  member  shall  be 
again  notified,  and  if  such  dues  become  one  year  in  arrears,  the  said  member 
shall  by  that  fact  forfeit  all  connection  with  the  Institute.  The  Board  of 
Managers,  however,  may,  for  cause  by  it  deemed  sufficient,  extend  the  time 
for  payment  and  for  the  application  of  these  penalties. 

The  Board  of  Managers  may,  for  sufficient  cause,  temporarily  excuse 
from  payment  of  annual  dues  any  member  who  from  ill  health,  advanced  age 
or  other  good  reason  assigned,  is  unable  to  pay  such  dues ;  and  the  Board  may 
remit  the  whole  or  part  of  the  dues  in  arrears  or  accept  in  lieu  thereof 
service  or  material  contributed  to  the  Institute. 

Sec  3.  Every  person  admitted  to  membership  in  the  Institute  shall  be 
considered  as  liable  for  the  payment  of  dues  until  he  shall  have  resigned, 
been  dropped  or  have  been  relieved  therefrom  by  the  Board  of  Managers. 

Sec  4.  The  annual  dues  from  contributing  members  may  be  applied  to 
the  current  expenses  of  the  Institute,  but  all  moneys  received  from  life  and 
permanent  membership  shall  be  vested  in  the  Board  of  Trustees,  the  income 
therefrom  only  to  be  applied  to  the  maintenance  fund. 

Article  V.-^OMcers, 

The  officers  shall  be  a  President,  three  Vice-Presidents,  a  Secretary,  a 
Treasurer,  and  twenty-five  Managers.  A  majority  of  the  Managers  shall  be 
persons  directly  interested  in  industrial  pursuits. 

Article  VI. — Election  of  OMcers. 

Section  i.  An  election  for  officers  shall  be  held  on  the  third  Wednesday 
in  January  in  each  year.  At  this  election  the  President  and  the  Treasurer 
shall  be  elected  to  serve  one  year,  and  one  Vice-President,  and  eight  Mana- 
gers, shall  be  elected  to  serve  for  three  years;  provided,  that  the  officers 
now  elected  or  who  may  hereafter  be  elected,  shall  continue  to  serve  untfl 
their  successors  be  elected. 
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One  Manager,  to  be  known  as  the  Alumni  Manager,  shall  be  elected  in 
January  of  every  third  year,  beginning  in  the  year  19 10,  by  the  Alumni  Asso- 
ciation of  the  Institute,  to  serve  for  three  years.  A  vacancy  in  this  position 
shall  be  filled  by  election  in  the  same  manner  for  the  unexpired  term. 

The  Secretary  shall  be  elected  by  the  Board  of  Managers  at  their  first 
stated  meeting  after  the  annual  election  each  year. 

Sec  2.  All  elections  for  officers  of  the  Institute  shall  be  by  letter  ballot, 
and  no  vote  may  be  cast  by  proxy,  nor  received  from  a  member  in  arrears. 

Sec.  3.  Nominations  for  the  annual  election  for  officers  shall  be  presented 
in  writing  at  the  stated  meeting  in  the  month  of  December.  Each  nomination 
paper  must  be  signed  by  at  least  two  members  in  good  standing,  who  shall 
certify  that  the  candidate  will  serve  if  elected.  After  the  nominations  are 
closed,  the  President  shall  appoint  three  members,  who  are  neither  officers 
nor  nominees,  to  act  as  tellers  of  the  election.  The  list  of  nominees  shall 
promptly  be  posted  at  the  Institute  and  incorporated  (with  directions  for 
voting)  in  a  ballot  to  be  sent  to  each  member  by  the  Secretary  at  least  one 
week  before  the  date  of  the  election.  Each  ballot  shall  be  accompanied  by  a 
return  envelope  addressed  *'To  the  Tellers  of  Election,"  and  provided  with 
a  space  for  the  signature  of  the  member  voting. 

Sec.  4.  On  the  date  of  the  annual  election,  and  at  an  hour  previously 
designated  by  their  chairman,  the  tellers  shall  meet  at  the  Institute  and 
shall  count  all  legal  votes  that  have  been  received  by  mail  or  placed  in  the 
ballot  box  before  8  o'clock  p.m.;  and  when  the  count  is  completed  they 
shall  report  to  the  annual  meeting  of  the  Institute  the  total  number  of 
ballots  cast,  together  with  the  number  of  votes  received  by  each  candidate. 
Thereupon  the  presiding  officer  shall  announce  the  names  of  the  candidates 
who  received  the  plurality  of  votes  for  each  office,  and  shall  declare  them 
elected  officers  of  the  Institute  for  the  ensuihg  terms. 

Artici,e  VII. — President. 

It  shall  be  the  duty  of  the  President,  or,  in  his  absence,  of  one  of  the 
Vice-Presidents,  in  order  of  seniority  of  election,  or,  in  their  absence,  of 
a  President  to  be  chosen  pro  tempore,  to  preside  at  all  meetings  of  the 
Institute  and  of  the  Board  of  Managers. 

Article  VIII. — Secretary, 

Section  i.  The  Secretary  of  the  Institute  shall  be  a  person  of  scientific 
attainments.  He  shall  receive  such  salary  as  may  be  fixed  by  the  Board  of 
Managers. 

Sec.  2.  He  shall  have  general  charge  and  supervision,  subject  to  the 
Board  of  Managers,* of  all  the  work  of  the  Institute,  and  of  its  library, 
museum,  laboratories,  and  property  in  general. 

Sec  3.  He  shall  keep  the  minutes  of  all  meeting^  of  the  Institute ;  and 
shall  perform  all  the  duties  usually  pertaining  to  the  office  of  secretary. 

Sec.  4.  He  shall  be  ex  ofUcio  a  member  of  the  Board  of  Managers  and 
of  all  standing  committees  of  the  Institute. 


34  YEAR  BOOK  OF 

Sec  5.  As  ex  oMcio  Secretary  of  the  Committee  on  Science  and  the 
Arts  he  shall  attend  all  meetings  of  that  Committee  and  keep  the  minutes 
thereof.  He  shall  also  attend  meetings  of  sub-committees  at  which  his 
attendance  has  been  requested,  and  when  desired  shall  aid  sub-committees 
in  making  searches  and  in  the  examination  of  authorities,  documents,  ap- 
paratus, etc. 

Two  weeks  before  each  stated  meeting  of  the  Committee  he  shall  report 
to  its  Chairman  the  status  of  all  investigations  pending  before  the  sub- 
committees. 

He  shall  also  perform  any  other  duty  that  may  tend  to  advance  the 
work  of  the  Committee. 

With  the  approval  of  the  Board  of  Managers  he  may  appoint  an  assist- 
ant to  perform  some,  or  all  of  his  duties  as  Secretary  of  this  Committee. 

Article  IX — Treasurer, 

It  shall  be  the  duty  of  the  Treasurer  to  receive  from  the  Board  of 
Trustees  all  funds,  which  they  may  pay  over  to  the  Board  of  Managers  in 
accordance  with  Section  6  of  Article  I.  He  shall  also  receive  all  moneys 
collected  for  the  Institute  by  the  Actuary.  He  shall  deposit  all  moneys 
received,  in  the  name  of  the  corporation,  in  such  institution  as  the  Board 
of  Managers  may  direct.  He  shall  make  no  payments  without  written 
vouchers  from  the  Board  of  Managers.  He  shall  keep  accurate  accounts  of 
the  income  and  disbursements  of  the  Institute,  exhibit  an  accurate  statement 
of  his  receipts  and  payments  at  each  stated  meeting  of  the  Board  of 
Managers,  and  of  the  condition  of  the  finances  of  the  Institute  whenever 
called  on  by  them,  and  shall  make  an  annual  statement  thereof  at  the 
annual  meeting  of  the  Institute.  He  shall  give  bonds  to  an  amount  fixed  by 
the  Board  of  Managers  for  the  faithful  performance  of  his  trust.  In  case 
of  a  vacancy  in  the  office  of  treasurer,  it  shall  be  the  duty  bf  the  Board 
of  Managers  to  appoint  a  person  to  perform  the  duties  of  the  position 
pro  tempore. 

Article  X. — Board  of  Managers. 

Section  i.  The  Board  of  Managers  shall  consist  of  25  members  elected 
as  provided  in  Article  VI ;  aU  officers  of  the  Institute,  ex  officio,  except  the 
Trustees;  and  the  Chairman  of  the  Committee  on  Science  and  the  Arts' 
ex  officio. 

The  Board  of  Managers  shall  have  entire  charge  and  control  of  the 
current  receipts  and  expenditures  of  the  Institute,  and  of  all  its  business 
affairs  not  specially  reserved  to  the  Board  of  Trustees,  and  shall  have 
authority  to  do  all  acts  not  inconsistent  with  the  rights  and  duties  of  the 
Trustees  which  may  in  their  judgment  advance  the  interests  of  the  Institute. 

They  shall  have  authority,  by  exchange,  sale  or  otherwise,  to  add  to  or 
subtract  from  the  collections  of  books,  furniture  and  apparatus,  in  such 
manner,  however,  that  the  aggregate  value  of  the  same  to  the  Institute,  at 
any  time,  may  not  be  impaired. 

They  shall  have  authority  to  elect  members  of  the  Institute,  except  Hon- 
orary and  Corresponding  Members,  who  shall  be  elected  by  the  Institute, 
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Sec  2.  They  shall  keep  regular  minutes  of  dieir  proceedings,  which 
shall  be  open  at  all  times  to  inspection  by  members  of  the  Institute. 

Sec  3.  They  shall  present,  at  the  annual  meeting  of  the  Institute,  a 
report  of  their  proceedings  and  of  the  condition  of  the  affairs  of  the 
Institute. 

Sec  4.  They  shall  hold  stated  meetings  once  in  each  month.  They 
shall  elect  their  own  officers,  except  the  chairman,  who  shall  be  the  Presi- 
dent of  the  Institute,  or  in  his  absence,  as  provided  for  in  Article  VII,  and 
shall  be  at  liberty  to  make  by-laws  for  their  own  regulation  not  inconsistent 
with  the  Charter,  or  with  the  By-Laws  of  the  Institute.  Seven  of  their 
members  shall  constitute  a  quorum. 

Sec  5.  All  vacancies  in  the  Board  of  Managers  shall  be  filled  by  an 
election  at  the  next  stated  meeting  of  the  Institute. 

Article  XI. — Audits. 

The  accounts  of  the  Treasurer  and  Board  of  Trustees  shall  be  audited 
at  least  once  a  year  by  certified  public  accountants,  who  shall  report  to  the 
Board  of  Managers. 

Article  XII. — Committees  of  the  Institute. 

Section  i.  There  shall  be  the  following  Standing  Committees,  each  to 
consist  of  ten  members,  to  be  appointed  by  the  President,  at  the  first  meeting 
after  the  annual  election,  who  may  be  aided  in  his  choice  by  nominntions 
made  at  the  annual  meeting.  All  members  notified  of  their  appointment  to 
any  committee,  if  they  do  not  decline  before  the  next  stated  meeting,  shall 
be  considered  members  thereof: — 

1.  On  the  Library. 

2.  On  the  Museum. 

3.  On  Meetings. 

Sec.  2.  There  shall  be  a  Committee  on  Science  and  the  Arts,  consistmg 
of  sixty  members  of  the  Institute,  who  shall  pledge  themselves  by  their 
acceptance  of  membership  to  perform  such  duties  as  may  devolve  upon  them 
and  to  sustain  by  their  labors  the  scientific  character  of  the  Institute. 

They  shall  be  elected  by  the  Board  of  Managers  at  its  stated  meeting  on 
the  fourth  Wednesday  of  January,  twenty  members  being  elected  each  year 
to  serve  for  three  years. 

The  Secretary  shall  report  to  the  Board  of  Managers  at  said  meeting 
the  number  of  vacancies  on  the  Committee  from  any  cause,  and  the  names 
of  those  whose  terms  expire  that  year,  together  with  the  record  of  their 
attendance  at  meetings  of  the  Committee,  and  a  brief  summary  of  their 
participation  in  the  work  of  the  Committee  and  its  sub-committees.  Vacancies 
occurring  during  any  year  may  be  filled  by  the  Committee  itself  by  election  of 
members  to  serve  until  the  following  January. 

Within  one  month  after  the  Annual  Election,  the  Committee  shall  hold 
a  meeting  at  which  it  shall  elect  a  Chairman  for  the  current  year. 

It  shall  be  the  duty  of  the  Committee  to  investigate  and  report  upon  any 
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subject  referred  to  it  by  a  vote  of  the  Institute,  or  any  Section  thereof,  and 
at  its  discretion  to  investigate  other  subjects  on  application. 

Applications  for  the  examination  of  any  subject  shall  be  made  to  the 
Committee,  either  by  recommendation  of  the  Institute,  or  any  Section 
thereof,  or  by  requests  from  inventors  or  others,  under  the  regulations  of 
the  Committee. 

It  shall  also  be  the  duty  of  the  Committee  to  make  or  recommend  the 
award  of  medals  and  other  forms  of  recognition  established  by,  or  in 
charge  of,  the  Institute. 

Sub-committees  to  examine  any  subject  shall  be  appointed  by  the 
Chairman  of  the  General  Committee  from  its  membership,  but  they  may  include 
a  minority  of  persons  who  are  not  members  of  the  General  Committee  or  of 
the  Institute,  but  whose  expert  services  are  desired  in  the  examination. 

Reports  of  sub-committees  shall  be  made  to  the  General  Committee 
in  writing. 

Final  action  on  a  report  conferring  or  recommending  an  award  shall 
not  be  taken  by  the  General  Committee  except  at  the  second  or  two  suc- 
cessive stated  meetings  at  which  it  has  been  read  and  been  open  for  dis- 
cussion and  amendment. 

A  quorum  for  final  action  upon  a  report  conferring  or  recommending 
an  award  shall  consist  of  not  less  than  fifteen  members,  and  when  such 
report  is  adopted  it  shall  be  accepted  as  the  decision  of  the  Institute. 

Reports  when  issued  after  final  adoption  shall  set  forth  that  they  are 
the  action  of  The  Franklin  Institute  by  its  Committee  on  Science  and  the 
Arts.  They  shall  be  signed  by  the  President  and  the  Secretary  of  the  Insti- 
tute and  by  the  Chairman  of  the  Committee;  and  the  seal  of  the  Institute 
shall  be  affixed  thereto.  The  Committee  may  provide  that  such  reports 
shall  also  be  signed  by  the  members  of  the  respective  sub-committees  who 
made  the  investigations  and  prepared  the  reports. 

The  Chairman  of  the  Committee  shall  submit  to  the  stated  meetings  of 
the  Board  of  Managers  in  October,  December,  February,  April,  and  June 
of  each  year,  a  report  of  the  number  of  investigations  pending  before  the 
Committee,  the  number  disposed  of  since  the  last  report,  with  the  action 
taken  or  award  made  in  each  case,  and  the  number  and  nature  of  new 
investigations  undertaken  since  the  last  report,  and  such  other  information 
as  to  the  work  of  the  Committee  as  the  Board  of  Managers  may  require. 

He  shall  also  report  to  the  stated  meetings  of  the  Institute  such  recent 
action  of  the  Committee  as  he  may  deem  of  interest. 

At  the  request  of  the  Committee  on  Publications,  and  to  make  an 
adopted  report  more  suitable  for  use  in  the  Journal  of  the  Institute,  the 
sub-committee  that  prepared  the  report  shall  have  authority  to  amplify  o^ 
abridge  it  without  in  any  way  changing  its  meaning  or  recommendation 
for  award;  but  the  fact  of  such  modification  must  be  stated  as  a  note  at  the 
beginning  of  its  publication  in  the  Journal. 

Sec.  3.  Each  committee  named  in  the  first  and  second  sections  shall 
choose  a  chairman  at  its  first  meeting  after  its  appointment. 

Record  of  their  proceedings  shall  be  kept  by  the  Secretary.  They  shall 
report  to  the  Institute,  and  when  required  to  the  Board  of  Managers. 
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They  shall  be  governed  by  such  rules,  not  inconsistent  with  these  By- 
Laws,  as  may  be  adopted  by  them  respectively. 

The  Committees  on  the  Library,  on  Meetings,  and  on  Science  and  the 
Arts,  shall  meet  at  least  once  in  each  month,  except  in  July  and  August. 

Sec.  4.  No  bills  for  expenses  incurred  by  committees  shall  be  paid 
unless  approved  by  the  Committees  which  incurred  them. 

Article  XIIL — Meetings, 

Section  i.  The  Institute  shall  hold  stated  meetings  on  the  third 
Wednesday  of  each  month,  except  in  June,  July,  August,  and  Septem- 
ber. That  on  the  third  Wednesday  in  January  of  each  year  shall  be  the 
annual  meeting. 

Sec.  2.  Special  meetings  shall  be  called  by  order  of  the  President,  upon 
request  of  the  Board  of  Managers,  or  the  written  application  of  twelve 
members  of  the  Institute.    Fifteen  members  shall  constitute  a  quorum. 

Article  XIV. — Order  of  Business. 

Section  i.  The  stated  meetings  of  the  Institute  shall  be  held  at  the 
hour  of  8  o'clock  p.m. 

Sec.  2.    The  order  shall  be  as  follows: 

1.  Reading  of  the  Minutes. 

2.  Reports  from  the  Board  of  Managers. 

3.  Reports  from  the  Standing  Committees,  etc. 
(i)  On  the  Library. 

(2)  On  the  Museum. 

(3)  On  Meetings. 

(4)  On  Science  and  the  Arts. 

4.  Reports  from  Special  Committees. 

5.  The  paper  announced  for  the  evening. 

6.  The  Secretary's  report, 

7.  Deferred  business. 

8.  Consideration  of  new  business. 

Sec.  3.  At  the  annual  meeting,  the  tellers'  report  may  be  received  and 
read  by  the  Secretary  immediately  after  the  conclusion  of  any  number  of 
the  order  of  business. 

Sec.  4.  The  order  of  business  may  be  altered  for  any  meeting  by  a 
vote  of  two  thirds  of  the  members  present  thereat. 

Article  XV. — Rules, 

The  Institute,  at  its  meetings,  shall  be  governed  by  Roberts'  Rules 
of  Order. 

Article  XVI. — Organisation  and  Government  of  Sections. 

Section  i.  For  the  promotion  and  encouragement  of  manufactures 
and  the  mechanic  arts,  as  well  as  of  the  sciences  connected  with  them,  members 
of  the  Institute  may  form  sections  and  hold  meetings  in  such  rooms  as  may 
be  provided  for  them  by  the  Board  of  Managers.    These  sections  shall  be 
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constituted  as  hereinafter  provided,'  and  shall  have  precedence  in  the  order 
of  their  formation. 

'*  Sec  2.    Any  number  of  members,  not  less  than  twelve,  niay  constitute 
at  section. 

'  Sec.  3.  Members  desiring  to  form  a  section  shall  make  written  ap- 
plication to  that  effect  to  the  Committee  on  Sectional  Arrangements,  which 
committee  shall  report  such  applications  to  the  Board  of  Managers. 

If  the  application  shall  be  approved  by  the  Board  of  Managers,  the 
section  shall  be  established  and  the  names  of  the  petitioners  shall  be  recorded 
on  the  minutes  as  the  founders  of  that  section,  and  shall  be  reported  by 
the  Board  of  Managers  to  the  Institute  at  its  next  meeting.  Whenever  the 
petitioners  shall  have  organized,  they  shall  report  such  organization,  with 
jthe  names  of  their  officers,  to  the  Committee  on  Sectional  Arrangements. 
But  if  they  shall  fail  to  organize  such  section  within  six  months  after  the 
date  of  said  approval,  or  if  an  established  section  shall  fail  to  make  a  report 
of  its  proceedings  to  the  committee  during  any  period  of  twelve  months,  it 
shall  be  the  duty  of  the  Committee  on  Sectional  Arrangements  to  inform 
the  Board  of  Managers,  which  may  thereupon  declare  that  such  section 
is  extinct. 

Sec.  4.  All  members  of  the  Institute  shall  have  the  privilege  of  en- 
rolling themselves,  without  payment  of  additional  fees,  as  members  of  any 
of  the  sections  which  are  now,  or  which  may  hereafter  be,  established  in 
conformity  with  these  By-Laws,  and  such  enrollments  shall  be  reported 
from  month  to  month  to  the  secretaries  of  the  sections  designated;  but  no 
person  shall  be  entitled  to  any  of  the  privileges  of  any  of  the  sections  who 
has  not  complied  with  the  condition  of  Article  III  of  these  By-Laws. 

Sec.  5.  Each  section  shall  submit  to  the  Committee  on  Sectional 
Arrangements  prior  to  the  stated  meeting  of  the  Board  of  Managers  in 
December  of  each  year,  an  estimate  of  moneys  it  will  require  for  the  ensuing 
year,  and  such  estimate  the  Committee  on  Sectional  Arrangements  shall 
transmit,  with  its  recommendation,  to  the  Board  at  its  stated  meeting  in 
December. 

Sec.  6.  Each  section  shall  elect  its  own  officers  and  make  its  own  by- 
laws, not  inconsistent  with  the  Charter  and  By-Laws  of  the  Institute.  The 
Institute  shall  not  be  responsible  for  bills  contracted  by  any  section  in  con- 
formity with  the  conditions  prescribed  in  Section  4  of  Article  XII  of  the 
By-Laws  relating  to  committees,  nor  in  any  event  for  a  sum  greater  in  any 
one  year  than  the  amount  appropriated  by  the  Board  q{  Managers  for  the 
service  of  the  section  for  that  year. 

Sec.  7.  All  requisitions  for  supplies  shall  be  made  by  order  upon  the 
Actuary  of  the  Institute. 

Sec.  8.  The  books,  papers,  apparatus,  specimens,  models,  and  all  other 
collections  of  each  section,  shall  be  the  property  of  the  Institute,  held  for 
the  use  of  that  section.  Donations  of  objects  or  books  to  or  for  any  section, 
shall  be  received  and  reported  to  the  Committee  on  Sectional  Arrangements, 
and  by  this  committee  to  the  Board  of  Managers,  as  donations  to  the  In* 
stitute  for  the  use  of  that  section. 
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Sec  9,  Each  section  shall  determine^  subject  to  the  approval  of  the 
Board  of  Managers,  the  times  of  its  stated  meetings. 

Sec.  10.  Papers  read  and  lectures  delivered  before  any  section  and 
approvefl  by  the  same,  shall  be  referred  to  the  Committee  on  Publications 
of  the  Institute,  and  if  accepted  by  them,  shall  be  published  in  the  Journal 
of  the  Institute. 

Sec.  II.  Societies  now  existing,  or  which  may  hereafter  be  founded, 
for  the  consideration  of  any  subjects  clearly  within  the  scope  of  The  Franklin 
Institute,  and  which  societies  may  desire  to  unite  with  The  Franklin  In- 
stitute as  sections,  shall  furnish  a  list  of  such  of  their  members  as  have 
declared  their  willingness  to  become  members  of  the  Institute,  to  the 
Committee  on  Sectional  Arrangements,  which  committee  shall  transmit  the 
same,  with  its  recommendation,  to  the  Board  of  Managers. 

Sec.  12.  On  all  points  not  herein  provided  for,  each  section  shall  be 
governed  by  the  Charter,  By-Laws  and  usages  of  the  Institute. 

Article  XVII. — Amendments, 

Proposals  for  amendments  to  these  By-Laws  shall  be  presented  in  writ- 
ing, signed  by  two  members  in  good  standing,  at  any  stated  meeting  of  the 
Institute.  By  a  majority  vote  of  the  members  present  at  this  meeting  they 
may  be  considered,  amended,  referred,  postponed,  rejected,  or  ordered  to 
be  voted  upon  at  the  date  of  the  next  stated  meeting,  until  which  time  they 
shall  be  posted  at  the  Institute.  The  final  vote  upon  amendments  shall  be 
by  ballot,  and  if  two-thirds  of  the  votes  cast  are  in  favor  of  any  proposed 
amendment,  it  shall  be  declared  adopted;  except  that  amendments  to 
Article  II,  relating  to  capital  stock,  must  (subsequently)  be  ratified  by  a 
majority  of  the  stock  represented  at  a  meeting  specially  called  for  this 
purpose. 

BY-LAWS  OF  THE  BOARD  OF  MANAGERS 
(As  Amended  June  8,  igio.) 

Section  i.  Officers, — ^The  President  of  the  Institute,  or,  in  his  absence, 
the  Vice-President,  in  order  of  seniority  of  election,  or  in  the  absence  of 
both,  a  member  elected  pro  tempore,  shall  preside  at  all  meetings  of  the 
Board.    Records  of  its  proceedings  shall  be  kept  by  the  Actuary. 

Sec.  2.  Meetings. — The  Board  shall  hold  a  meeting  for  the  purpose  of 
organizing,  electing  a  Secretary,  and  a  Committee  on  Science  and  the  Arts; 
and  appointing  an  Actuary,  Standing  Committees,  etc.,  on  the  fourth  Wednes- 
day in  January,  and  regular  meetings  on  the  second  Wednesday  of  each 
month,  at  3.30  o'clock  p.m. 

Sec.  3.  Special  meetings  may  be  called  by  the  President  at  his  discre- 
tion, and  shall  be  called  on  written  request  of  five  members  of  the  Board. 
In  case  of  his  absence  or  refusal  to  act,  such  special  meeting  shall  be  called 
by  the  Actuary. 

Sec.  4.    Actuary, — An  Actuary  shall  be  appointed  by  the  Board  at  their 
first  meeting  after  the  annual  election.    He  shall  keep  a  correct  record  of 
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their  proceedings;  keep  a  roll  of  the  members,  and  note  their  attendance 
thereon;  give  notice  of  all  meetings  of  the  Board,  and  of  Comtnittees, 
delivered  at  least  two  days  prior  to  the  day  of  meeting;  act  as  Secretary 
of  the  following  Standing  Committees  of  the  Board:  on  Election  and 
Resignation  of  Members;  on  Stocks  and  Finance;  on  Exhibitions;  on  En- 
dowment. He  shall  notify  all  committees  of  the  Board  of  their  appoint- 
ment. He  shall  collect  and  receive  all  moneys  due  to  the  Institute,  and 
hand  them  over  to  the  Treasurer ;  shall  act  as  agent  of  the  Journal  of  the 
Institute,  and  shall  transact  such  other  business  of  the  Institute  as  the  Board 
shall  direct.  In  all  matters  he  shall  be  subject  to  the  direction  and  control 
of  the  Board,  and  he  shall  receive  such  yearly  compensation  as  they  may 
determine. 

Sec.  S.  Secretary. — The  Secretary  of  the  Institute  shall  be  ex  oMcio  a 
member  of  and  act  as  secretary  of  the  following  Standing  Committees  of 
the  Board:  on  Instruction;  on  Publications;  on  Sectional  Arrangements; 
Executive. 

Sec.  6.  Resignations. — All  resignations  by  members  of  the  Board,  after 
acceptance  thereof,  shall  be  reported  to  the  Institute  at  its  next  stated 
meeting. 

Members  who  have  not  attended  six  regular  meetings  prior  to  the  stated 
meeting  of  the  Institute  in  December,  shall  be  reported  thereat  as  having 
resigned,  unless  it  be  unanimously  voted  by  the  Board,  at  its  stated  meeting 
in  December,  that  such  member  has  been  absent  for  sufficient  reason. 

Sec.  7.  Standing  Committees. — The  following  Standing  Committees, 
consisting  of  five  members  each,  shall  be  appointed  by  the  President  and 
approved  by  the  Board : 

I.  On  Instruction.  2.  On  Election  and  Resignation  of  Members.  3.  On 
Stocks  and  Finance  4.  On  Publications.  5.  On  Exhibitions.  6.  On  Sectional 
Arrangements.    7.  On  Endowment.    8.  Executive. 

It  shall  be  the  duty  of  the  Executive  Committee  to  make  to  the  Board 
such  recommendation  as  it  may  deem  advisable,  but  in  the  absence  of  specific 
delegation  of  authority,  it  shall  have  no  power  to  act  on  behalf  of  the  Board. 

It  shall  be  the  duty  of  all  the  committees  to  keep  regular  minutes  of 
their  proceedings,  and  report  monthly  to  the  Board,  and  to  report  through 
the  Committee  on  Stocks  and  Finance  to  the  stated  meeting  of  the  Board 
in  September,  an  estimate  of  moneys  they  require  for  the  service  of  the 
ensuing  year. 

Sec.  8.  Professorships. — The  Board  may,  at  its  discretion,  establish 
such  Professorships  as  may  seem  advisable,  and  on  such  subjects  as  it  may 
designate,  to  serve  until  the  next  succeeding  first  meeting  after  the  annual 
meeting. 

Sec.  9.  Order  of  Business. — The  order  at  the  stated  meetings  shall  he 
as  follows: 

1.  Calling  the  roll. 

2.  Reading  the  minutes  and  acting  thereon. 

3.  Report  from  Treasurer,  and  action  on  bills. 
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4.  Reports  from  Standing  Committees,  and  action  thereon. 

(a)  On  Instruction. 

(b)  On  Election  and  Resignation  of  Members. 

(c)  On  Stocks  and  Finance. 

(d)  On  Publications. 

(e)  On  Exhibitions. 

(/)  On  Sectional  Arrangements. 
(g)  On  Endowment. 
(h)  Executive. 

5.  Reports  from  Special  Committees  and  action  thereon. 

6.  Deferred  Business. 

7.  New  Business. 

Sec.  10.  Amendments. — These  By-Laws  may  be  altered  at  any  stated 
meeting  of  the  Board,  provided  the  alteration  be  approved  by  two-thirds  of 
the  members  present. 


AWARDS  BY  THE  INSTITUTE 


The  following  awards  are  made  by  The  Franklin  Institute: 

The  Franklin  MedaL 

The  Elliott  Cresson  Medal. 

The  Howard  N.  Potts  Medal. 

The  Edward  Longstreth  Medal  of  Merit. 

The  Certificate  of  Merit. 

The  Boyden  Premium. 

The  making  or  recommending  of  these  awards  is,  by  resolution  of  the 
Institute,  entrusted  to  its  Committee  on  Science  and  the  Arts,  a  Comnuttee 
consisting  of  sixty  members  of  the  Institute.  This  Committee,  for  the 
Institute,  awards  the  Franklin  Medal  to  distinguished  scientists  or  tech- 
nologists; and  investigates,  upon  application,  and  reports  on  any  worthy 
invention,  discovery  or  process,  awarding,  according  to  merit,  the  Elliott 
Cresson  Medal,  the  Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal 
of  Merit,  or  the  Certificate  of  Merit. 

The  Franklin  Medal  (Gold  Medal  and  Diploma) .—This  medal  is 
awarded  annually  from  the  Franklin  Medal  Fund,  fotmded  January  i,  1914* 
by  Samuel  Insnll,  Esq.,  to  those  workers  in  physical  science  or  technology, 
without  regard  to  country,  whose  efforts,  in  the  opinion  of  the  Institute, 
acting  through  its  Committee  on  Science  and  the  Arts,  have  done  most  to 
advance  a  knowledge  of  physical  science  or  its  applications. 

The  Elliott  Cresson  Medal  (Gold  Medal  and  Diploma).— This  medal 
is  awarded  for  discovery  or  original  research,  adding  to  the  sum  of  human 
knowledge,  irrespective  of  commercial  value;  leading  and  practical  utiliza- 
tions of  discovery;  and  invention,  methods  or  products  embodying  sub- 
stantial elements  of  leadership  in  their  respective  classes,  or  unusual  skill 
or  perfection  in  workmanship. 

The  Howard  N.  Potts  Medal  (Gold  Medal  and  Diploma).— This  medal 
is  awarded  for  distinguished  work  in  science  or  the  arts;  important 
development  of  previous  basic  discoveries;  inventions  or  products  of 
superior  excellence  or  utilizing  important  principles;  and  for  papers  of 
especial  merit  that  have  been  presented  to  the  Institute  and  published  in  its 
Journal. 

The  Edward  Longstreth  Medal  of  Merit  (Silver  Medal  and  Diploma).— 
This  medal,  with  a  money  premium  when  the  accumulated  interest  of 
the  fund  permits,  is  awarded  for  meritorious  work  in  science  or  the 
arts;  including  papers  relating  to  such  subjects  originally  read  before 
the  Institute,  and  papers  presented  to  the  Institute  and  published  in  »t* 
Journal.  In  the  event  of  an  accumulation  of  the  fund  for  medals  beyond  the 
sum  of  one  hundred  dollars,  it  is  competent  for  the  Committee  on  Science 

42 


THE  FRANKLIN  INSTITUTE  43 

and  the  Arts  to  offer  from  such  surplus  a  money  premium  for  some  special 
w^ork  on  any  mechanical  or  scientific  subject  that  is  considered  of  sufficient 
importance,  or  for  meritorious  papers  presented  to  the  Institute  and  pub- 
lished in  its  Journal. 

The  Certificate  of  Merit. — A  Certificate  of  Merit  is  awarded  to  persons 
adjudged  worthy  thereof  for  their  inventions,  discoveries  or  productions. 

The  Boyden  Premium  (Premium  of  $1000).— To  any  resident  of  North 
America  who  shall  determine  by  experiment  whether  all  rays  of  light  and 
other  physical  rays  are  or  are  not  transmitted  with  the  same  velocity. 

HISTORY  OF  THE  MEDALS. 

The  Franklin  Medal. — Samuel  Insull,  Esq.,  of  Chicago,  Illinois,  writ- 
ing under  date  of  December  23,  191 3,  to  the  Board  of  Managers,  stated  that 
he  had  been  informed  it  would  be  a  source  of  gratification  to  them  if  the  Insti- 
tute had  available,  in  addition  to  such  medals  already  in  its  gifts,  a  medal  to  be 
known  as  The  Franklin  Medal,  and  to  be  awarded  from  time  to  time  in 
recognition  of  the  total  contributions  of  individuals  to  science  or  to  the  ap- 
plications of  physical  science  to  industry,  rather  than  in  recognition  of  any 
single  invention  or  discovery,  however  important.  He  agreed  to  provide 
for  the  founding  of  this  medal  under  the  following  general  conditions : 

1.  That  an  amount  not  exceeding  one  thousand  dollars 
should  be  furnished  by  him  for  procuring  appropriate  designs 
and  dies  for  the  medal  and  diploma. 

2.  That  the  medal  should  possess  distinct  artistic  merit,  and 
have  on  one  side  a  medallion  of  Benjamin  Franklin  done  from 
the  Thomas  Sully  portrait  in  the  possession  of  the  Institute. 

3.  That  the  medal  should  be  of  gold  and  have  an  intrinsic 
value  of  about  seventy-five  dollars. 

4.  That  the  sum  of  five  thousand  dollars  should  be  pro- 
vided by  him  to  be  held  in  trust  in  perpetuity  to  be  a  founda- 
tion for  this  medal,  and  to  be  known  as  The  Franklin  Medal 
Fund  (Founded  January  i,  1914,  by  Samuel  Insull,  Esq.). 

5.  That  the  interest  of  this  fund  should  be  used  from  time 
to  time  in  awarding  The  Franklin  Medal  to  those  workers  in 
physical  science  or  technology,  without  regard  to  country, 
whose  efforts  have,  in  the  judgment  of  the  Institute,  done  most 
to  advance  a  knowledge  of  physical  science  or  its  applications. 

6.  That  any  excess  of  income  from  this  fund,  beyond  such 
average  annual  sum  as  might  be  deemed  necessary  by  the  Institute 
for  the  number  of  medals  it  is  considered  best  to  award,  might 
be  used  for  premiums  to  accompany  the  medals. 

Mr.  Insull  said  he  understood  that  the  Institute  would  be  glad  to  award, 
on  the  average,  two  Franklin  Medals  a  year.  Though  this  would  leave  little 
surplus,  he  inserted  the  sixth  condition  to  prevent  an  undesirable  accumula- 
tion of  the  fund. 
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At  the  Stated  Meeting  of  the  Board  of  Managers,  February  ii,  I9i4» 
the  above  offer  was  accepted,  and  its  acceptance  was  confirmed  to  Mr.  Insull 
in  the  following  resolutions: 

"Resolved,  That  the  Board  of  Managers  of  The  Franklin 
Institute  of  the  State  of  Pennsylvania  accept  the  offer  of  Mr. 
Samuel  Insull  to  establish  The  Franklin  Medal,  under  the  con- 
ditions named  in  his  letter  of  December  23,  1913. 

"Resolved  further,  that  it  is  the  sense  of  the  Board  of 
Managers  of  The  Franklin  Institute  that  Mr.  Insull,  in  founding 
this  Medal,  has  rendered  a  notable  service  in  stimulating  workers 
in  Physical  Science  and  Technology  and  has  extended  materially 
the  useful  activities  of  the  Institute. 

"Resolved  further,  that  the  thanks  of  the  Board  of  Man- 
agers of  the  Institute  be,  and  are  hereby,  extended  to  Mr.  Insull 
for  his  generous  and  greatly  appreciated  action. 

"Resolved  further,  that  an  engrossed  copy  of  these  resolu- 
tions be  forwarded  to  Mr.  Insull." 

On  March  24,  1914,  Mr.  Insull  forwarded  his  check  for  six  thousand 
dollars,  and  the  following  deed  was  duly  executed  and  delivered: 

KNOW  ALL  MEN  BY  THESE  PRESENTS,  That  The 
Frankun  Institute  of  the  State  of  Pennsylvania  for  the 
Promotion  of  the  Mechanic  Arts,  hereinafter  named  The 
Franklin  Institute,  for  and  in  consideration  of  the  sum  of  Six 
Thousand  ($6,000)  Dollars  to  it  in  hand  paid  by  Samuel  Insull, 
Esq.,  the  receipt  whereof  is  hereby  acknowledged,  does  hereby 
certify  and  declare  that  it  holds  and  will  use  said  sum  of  money 
for  the  following  uses,  intents  and  purposes,  and  upon  the  fol- 
lowing perpetual  trusts,  that  is  to  say: 

1.  To  expend  One  Thousand  ($1,000)  Dollars,  or  so  much 
thereof  as  may  be  necessary,  for  the  purpose  of  paying  for  the 
design  of  a  medal,  and  the  necessary  dies  and  diploma  plates  for 
the  purposes  hereinafter  set  forth. 

2.  To  invest  and  keep  invested  the  balance  of  said  sum,  and 
from  the  income  derived  from  such  investments  from  time  to 
time  to  strike  off  and  award  medals  from  said  design  to  workers 
in  physical  science  or  technology,  without  regard  to  country, 
whose  efforts,  in  the  opinion  of  the  Board  of  Managers  of  said 
The  Franklin  Institute,  have  done  most  to  advance  our  knowledge 
of  physical  science  or  its  application.  Should  the  income  de- 
rived from  this  fund  be  more  than  necessary  for  the  purposes 
aforesaid,  the  said  The  Franklin  Institute  may,  in  its  discretion, 
award  so  much  of  the  surplus,  as  its  Board  of  Managers  deems 
wise,  as  premiums  to  accompany  said  medals. 

3.  The  fund  thus  set  apart  shall  be  known  as  "  The  Franklin 
Medal  Fund  "  (Founded  January  i,  1914,  by  Samuel  Insull.  Esq.). 
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4.  The  medals  to  be  awarded  as  aforesaid  shall  be  of  gold, 
shall  have  distinct  artistic  merit,  shall  be  of  the  intrinsic  value 
of  about  seventy-five  ($75)  dollars,  and  shall  have  on  one  side 
thereof  a  medallion  of  Benjamin  Franklin  taken  from  his  portrait 
by  Thomas  Sully,  now  in  the  possession  of  the  said  The  Franklin 
Institute. 

In  Witness  Whereof,  The  said  The  Franklin  Institute  of 
the  State  of  Pennsylvania  for  the  Promotion  of  the  Mechanic 
Arts  has  hereunto  set  its  common  or  corporate  seal,  attested 
by  the  signatures  of  its  President  and  Secretary,  this  28th  day 
of  March,  A.D.  1914. 

Walton  Clark, 
President. 

[seal]  R.  B.  Owens, 

Secretary. 

The  Elliott  Cresson  Medal.— Under  date  of  February  18,  1848,  Elliott 
Cresson,  Esq.,  of  Philadelphia,  Pennsylvania,  conveyed  to  the  Trustees  for 
The  Franklin  Institute  one  thousand  dollars  of  the  six  per  cent,  convertible 
loan  of  the  President,  Managers  and  Company  of  the  Schuylkill  Navigation 
Company — to  hold  the  said  sum  and  the  interest  to  accrue  thereon,  for  the 
following  uses  and  purposes: 

1.  The  trustees  to  keep  the  principal  invested  as  it  now  (1848) 
is  until  it  is  reimbursed  by  the  said  Company,  and  immediately 
after  such  reimbursement  to  reinvest  the  said  principal  of  one 
thousand  dollars  in  such  securities,  bearing  interest,  as  may  by 
law  be  designated  for  the  investment  of  trust  funds.  And  from 
time  to  time,  as  the  said  principal  sum  may  be  reimbursed,  to 
reinvest  the  same  in  like  manner. 

2.  To  cause  suitable  dies  to  be  prepared  for  striking  the 
gold  medal  out  of  the  first  sufficient  moneys  received  for  interest 
on  the  said  sum  of  one  thousand  dollars,  the  dies  to  bear  the 
following  devices  and  inscriptions:  The  obverse, — a  medallion 
likeness  of  the  said  Elliott  Cresson  with  inscription  around 
the  margin,  "  Elliott  Cresson  Medal,  A.D.  1848."  Reverse, — 
around  the  margin,  "Awarded  by  The  Franklin  Institute  of 
Pennsylvania."  The  centre  to  be  filled  by  engraving  the  name 
of  the  party  to  whom  awarded  and  the  year  in  which  the  award 
is  made. 

3.  After  the  said  dies  have  been  prepared,  and  paid  for  out 
of  the  money  received  for  interest,  the  said  Trustees  to  cause 
to  be  struck,  from  time  to  time,  such  number  of  gold  medals  as 
the  interest  received  will  pay  for,  and  to  deliver  the  same  to 
the  Treasurer  of  The  Franklin  Institute,  to  be  by  him  transmitted 
to  such  persons  or  parties  as  the  said  Franklin  Institute  may 
have  awarded  the  same;  the  said  awards,  however,  to  be  in  all 
instances   made   either    for   some   discovery   in    the   arts    and 


46  YEAR  BOOK  OF 

sciences,  or  for  the  invention  or  improvement  of  some  useful 
machine,  or  for  some  new  process  or  combination  of  materials 
in  manufactures,  or  for  ingenuity,  skill  or  perfection  in 
workmanship. 

The  Howard  N.  Potts  Medal.— Howard  N.  Potts,  Esq.,  of  Philadel- 
phia, Pennsylvania,  died  July  24,  1906,  leaving  a  will  in  which  he  provided 

for  the  establishment  of  this  medal  as  follows: 

"  I  give  and  bequeath  to  The  Franklin  Institute  of  the  State 
of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts  and 
its  successors,  the  sum  of  one  thousand  dollars,  without  deduction 
for  taxes  or  charges ;  in  trust  to  invest  the  same  and  apply  the  in- 
come thereof  or  such  part  or  portion  of  it  as  may  be  adequate  for 
the  purpose,  from  time  to  time,  to  the  purchase  of  a  gold  medal, 
to  be  awarded  in  the  name  of  the  said  Franklin  Institute  for 
distinguished  work  in  science  or  the  mechanic  arts." 

The  Edward  Longstreth  Medal  of  Merit. — In  the  month  of  May,  1890, 
Edward  Longstreth,  Esq.,  of  Philadelphia,  Pennsylvania,  retired  member 
of  The  Baldwin  Locomotive  Works,  deposited  with  The  Franklin  Institute  in 
trust,  a  registered  bond  of  the  Baltimore  Traction  Company  for  the  sum  of 
one  thousand  dollars,  for  the  founding  and  perpetuation  of  the  Edward  Long- 
streth Medal  of  Merit;  the  interest  accruing  from  said  principal  sum  to 
be  used  in  procuring  and  awarding  said  medals  for  the  encouragement  of 
invention,  and  in  recognition  of  meritorious  work  in  science  and  the  in- 
dustrial arts ;  the  said  awards  to  be  made  by  The  Franklin  Institute  through 
its  Committee  on  Science  and  the  Arts,  under  such  rules  as  said  Committee 
may  adopt. 

This  donor  further  presented  to  The  Franklin  Institute  twelve  silver 
medals  and  the  dies  therefor  designed  and  executed  under  the  direction  of  a 
committee  of  the  Institute  with  his  approval. 

On  May  14,  1890,  the  Board  of  Managers  of  The  Franklin  Institute,  by 
resolution,  accepted  on  behalf  of  the  Institute  the  gifts  of  the  donor,  and  on 
September  17,  1890,  the  Institute,  by  resolution  following,  confirmed  the 
acceptance : 

"Resolved,  That  the  Institute  hereby  confirms  the  action  of 
the  Board  of  Managers  in  accepting  the  gift  of  foundation  of  the 
Edward  Longstreth  Medal  of  Merit,  and  in  expressing  its  grate- 
ful acknowledgments  for  the  gift. 

"  Resolved,  That  the  grant  of  the  Edward  Longstreth  Medal, 
in  accordance  with  the  wishes  of  the  donor,  be  entrusted  to  the 
Committee  on  Science  and  the  Arts,  subject  to  such  conditions 
as  the  said  Committee,  with  the  approval  of  the  Institute,  may 
propose." 

The  obverse  of  the  medal  bears  the  effigy  of  the  donor,  and  is  inscribed 
around  the  margin,  "The  Edward  Longstreth  Medal  of  Merit,  Founded 
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1890."  On  the  reverse  13  inscribed  around  the  margin,  "  Awarded  by  The 
Franklin  Institute,"  and  in  the  centre  is  engraved  the  name  of  the  recipient 
with  the  date  and  object  of  award. 

On  March  19,  1913,  Charles  Longstreth,  son  of  the  above-named  Edward 
Longstreth,  deposited  with  The  FrankKn  Institute  the  further  sum  .of  one 
thousand  dollars  to  be  added  to  the  original  fund  to  be  kept  with  it  in  trust 
in  perpetuity,  the  interest  to  be  used  as  is  the  interest  of  the  original  fund. 

The  Certificate  of  Merit-— At  the  stated  meeting  of  the  Institute,  held  on 
June  21,  1882,  the  following  resolution  was  adopted: 

"  Resolved,  That  the  Committee  on  Science  and  the  Arts  of 
The  Franklin  Institute  is  hereby  authorized  to  award,  and  issue 
to  persons  by  said  Committee  adjudged  worthy,  a  Certificate 
of  Merit  for  their  inventions,  discoveries  or  productions,  which 
certificate  shall  read  as  follows: 

'The  Franklin  Institute  of  the  State  of  Pennsylvania  for 

the  Promotion  of  the  Mechanic  Arts,  awards  to 

this  Certificate  of  Merit.  .This  award  is  made 


pursuant  to  the  recommendation  of  the  Committee  on  Science 
and  the  Arts. 

Report   No. Approved,   19 

President. 


[seal]  Secretary. 


Chairman  of  the  Committee  on  Science  and  the  Arts.' 


tf 


The  Boyden  Premium. — On  March  23,  1859,  Uriah  A.  Boydcn,  Esq., 
of  Boston,  Massachusetts,  deposited  with  The  Franklin  Institute  the  sum  of 
one  thousand  dollars  to  be  awarded  as  a  premium  to  any  resident  of  North 
Amferica  who  shall  determine  by  experiment  whether  all  rays  of  light,  and 
other  physical  rays,  are  or  are  not  transmitted  with  the  same  velocity. 

The  problem  has  been  more  specifically  defined  by  the  Board  of  Managers, 
as  follows: 

"Whether  or  not  all  rays  in  the  spectrum  known  at  the  time  the  offer 
was  made,  namely,  March  23,  1859,  and  comprised  between  the  lowest  fre- 
quency known  thermal  rays  in  the  infra-red,  and  the  highest  frequency  known 
rays  in  the  ultra-violet,  which  in  the  opinion  of  the  Committee  lie  between 
the  approximate  frequencies  of  2  x  10**  double  vibrations  per  second  in  the 
infra-red  and  8  x  10^  in  the  ultra-violet,  travel  through  free  space  with  the 
same  velocity." 

An  award,  made  during  the  year  1907,  covered  the  solution  of  the  problem 
so  far  as  the  transmission  of  the  visible  and  ultra-violet  rays  is  concerned. 
It  has  been  directed  by  the  Board  of  Managers  that  the  balance  of  the  fund 
be  retained,  to  be  awarded  to  such  person  as  shall  demonstrate  whether  or  not 
the  infra-red  rays  are  or  are  not  transmitted  with  the  samfe  velocity  as  the 
other  rays. 


REGULATIONS  OF  THE  COMMITTEE 
ON  SCIENCE  AND  THE  ARTS 


Article  I. — Investigations, 

Section  i.  The  Committee  shall  investigate,  by  sub-committee  or  other- 
wise, any  subject  referred  to  it  by  the  Institute  or  by  any  of  its  sections; 
and  upon  a  majority  vote  of  the  members  present  at  any  stated  meeting, 
it  may  investigate  any  subject  presented  on  motion  of  a  member  or  bj 
application  as  herein  provided. 

Sec.  2.  Secret  processes  or  compounds  will  not  be  considered  by  the 
Committee;  nor  will  the  treatment  of  materials  by  any  substance  be  con- 
sidered, unless  the  composition  used  and  the  method  of  treatment  are  fully 
disclosed. 

Sec  3.  An  applicant  for  investigation  of  a  subject  will  be  furnished  by 
the  Secretary  with  a  copy  of  the  regulations  governing  investigations. 

Sec.  4.  An  application  for  investigation  shall  be  made  in  writing  on  a 
blank,  substantially  like  "  Form  A "  below,  which  may  be  obtained  from 
the  Secretary.  This  application  shall  be  addressed  to  the  Secretary, 
who  will  upon  receipt  refer  it  to  the  Sub-Committee  on  New  Subjects  and 
Preliminary  Examination ;  this  sub-committee  shall  recommend  to  the  Com- 
mittee its  acceptance  or  rejection,  upon  which  the  Secretary  shall  notify  the 
applicant  accordingly. 

Sec.  5.  It  shall  not  be  competent  for  any  member  of  the  Committee  on 
Science  and  the  Arts  to  be  an  applicant  for  any  of  the  awards  in  the  gift, 
or  under  the  recommendation,  of  the  said  Committee,  unless  the  subject  for 
award  be  referred  to  the  Committee  by  a  vote  of  the  Institute. 

Article  II. — Meetings  of  the  Committee. 

Section  i.  The  Committee  shall  hold  stated  meetings  at  8  o'clock  p.h. 
on  the  first  Wednesday  of  each  month,  excepting  July  and  August 

Sec  2.  Special  meetings  may  be  called  by  the  Chairman,  and  shall  be 
called  by  him  upon  the  written  request  of  five  members  of  the  Committee. 

Sec  3.  At  all  meetings  of  the  Committee  nine  members  shall  constitute 
a  quorum  for  transacting  general  business,  but  for  final  action  upon  a  report 
conferring  or  recommending  an  award  or  for  amending  the  rules  of  the 
Committee,  a  quorum  shall  consist  of  not  less  than  fifteen  members. 

Sec  4.  At  its  stated  meeting  the  Committee  shall  proceed  in  the  fol- 
lowing 

Order  of  Business: 

1.  Calling  the  roll. 

2.  Reading  of  the  minutes  of  preceding  meeting. 

3.  Reading  of  correspondence. 
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4.  Approval  of  bills. 

5.  Report  of  Sub-Committee  on  New  Subjects  and  Preliminary  Ex- 

amination. 

6.  Reports  of  standing  and  special  sub-committees. 

7.  Consideration  of  reports  for  final  action. 

8.  Reports  of  sub-committees  on  investigation,  first  reading. 

9.  Deferred  business. 

10.  New  business. 

11.  Adjournment. 

Sec.  5.  Members  shall  not  be  entitled  to  the  floor  more  than  twice  on  any 
question  without  the  consent  of  the  Committee. 

Sec  6.  There  shall  be  no  debate  on  points  of  order  except  on  an  appeal 
from  the  decision  of  the  Chairman,  or  on  a  question  referred  by  him  to  the 
Committee.  In  such  cases  no  member  shall  have  the  floor  more  than  once 
without  the  consent  of  the  Committee. 

Article  III. — Chairman, 

Section  i.  Nominations  for  a  Chairman  to  serve  for  one  year  shall  be 
made  at  the  stated  meeting  of  the  Committee  in  February,  and  the  election 
shall  be  by  ballot  at  the  same  meeting,  when  the  person  receiving  the  highest 
number  of  votes  shall  be  declared  elected.  He  shall  immediately  assume 
office  and  shall  perform  his  duties  until  his  s.uccessor  is  installed.  He  shall 
not  be  eligible  for  election  in  two  successive  terms. 

Sec.  2.  The  Chairman  shall  appoint  the  members  of  all  sub-committees 
tmless  otherwise  ordered,  and  may  serve  ex  officio  on  all  sub-committees 
except  those  charged  with  investigations. 

Sec.  3.  The  election  of  a  member  as  Chairman  shall  be  held  to  vacate 
his  membership  of  any,  and  all  sub-committees  on  investigation  on  which 
he  may  be  serving,  except  if  he  has  the  report  of  such  Committee  prepared 
or  in  preparation,  in  which  case  he  shall  complete  his  work,  but  when  such 
report  is  presented'  for  consideration,  he  shall  call  on  another  member  to 
preside  while  the  subject  is  under  discussion. 

Sec.  4.  The  Chairman  shall  submit  to  the  stated  meetings  of  the  Board 
of  Managers  in  October,  December,  February,  April,  and  June  of  each 
year,  a  report  of  the  number  of  investigations  pending  before  the  Com- 
mittee, the  number  disposed  of  since  the  last  report,  with  the  action  taken 
or  award  made  in  each  case,  and  the  number  and  nature  of  new  investiga- 
tions undertaken  since  the  last  report,  and  such  other  information  ac  to  the 
work  of  the  Committee  as  the  Board  of  Managers  may  require.  He  shall 
also  report  to  the  stated  meetings  of  the  Institute  such  recent  action  of  the 
Committee  as  he  may  deem  of  interest. 

Article  IV. — Standing  Sub-Committees. 

Section  i.  There  shall  be  appointed  each  February  by  the  Chairman  a 
sub-committee  of  not  less  than  five  members  of  the  Committee,  to  be  styled 
the  "  Sub-Committee  on  New  Subjects  and  Preliminary  Examination."    The 
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duties  of  this  sub-committee  shall  be  to  keep  a  general  observation  of  progress 
made  in  science  and  the  arts  and  to  report  to  the  Committee  subjects  ad- 
judged worthy  of  investigation;  to  co-operate  with  the  Secretary  in  keeping 
the  work  of  the  Committee  properly  before  the  public,  and  to  recommend 
at  each  regular  meeting  the  acceptance  or  otherwise  of  all  applications  for 
investigation.  This  sub-committee  shall  meet  at  least  once  prior  to  each 
regular  meeting  of  the  Committee. 

Sec.  2.  There  shall  be  appointed  each  December  by  the  Chairman  from 
the  membership  with  the  consent  and  approval  of  the  Committee,  a  sub- 
committee styled  the  "  Sub-Committee  on  Literature."  It  shall  be  the  duty 
of  this  sub-committee  to  examine  carefully  all  papers  that  have  been  pre- 
sented to  the  Institute  and  published  in  its  Journal  during  the  current  year, 
and  to  report  to  the  Committee  not  later  than  the  following  April  meet- 
ing which  of  these  papers  deserve  the  award  of  either  of  the  following 
medals,  viz.: 

1.  The  Howard  N,  Potts  Medal; 

2.  The  Edward  Longstreth  Medal  of  Merit. 

The  Institute,  through  the  Committee,  may  award  said  medals  to  the 
authors  of  papers  so  recommended,  except  that  it  shall  not  so  award  more 
than  one  Potts  Medal  in  any  one  year. 

The  Sub-Committee  on  Literature  shall  also  consider  any  publication  or 
treatise  devoted  to  science  or  the  mechanic  arts,  submitted  by  the  Com- 
mittee, and  if  in  its  judgment  said  work  appears  to  be  of  unusual  merit  it 
may  recommend  that  its  author  be  awarded  the  Potts  Medal,  provided  diat 
such  medal  shall  not  be  so  awarded  more  than  once  in  any  one  year. 

Advertisement  of  these  awards  shall  not  be  required. 

Sec.  3.  There  shall  be  appointed  annually  by  the  Chairman  from  the 
membership  a  sub-committee  styled  the  "  Sub- Committee  on  Awarding  the 
Franklin  Medal,"  the  duty  of  which  shall  be  to  make  recommendations  of 
the  award  of  this  medal  under  the  provisions  of  the  deed  of  gift. 

Article  V. — Sub-Committees  on  Investigation  of  Applications. 

Section  i.  Upon  the  acceptance  of  an  application  for  investigation, 
a  sub-committee  shall  be  appointed  by  the  Chairman  to  conduct  the  in- 
vestigation. 

Sec.  2.  Sub-committees  shall  be  appointed  from  the  membership  of  the 
Committee,  but  they  may  include  a  minority  of  other  persons  whose  expert 
services  are  desired  in  the  examination. 

Sec.  3.  When  the  personnel  of  a  sub-committee  on  investigation  is  finally 
determined,  a  notice  shall  be  sent  to  each  member  thereof  giving  the  names 
of  the  members  of  the  sub-committee  and  setting  forth  the  regulations  govern- 
ing investigations. 

Sec.  4.  No  person  shall  be  a  member  of  a  sub-committee  on  investigation 
who  is  interested  in  the  issue. 

Sec.  5.  After  a  subject  has  been  assigned  to  a  sub-committee  for  in- 
vestigation it  shall  not  be  withdrawn  without  the  consent  of  the  Committee 
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Sec.  6.  When  the  Secretary  has  obtained  the  necessary  information  from 
the  applicant,  he  shall  notify  the  sub-committee,  wh6  shall  then  proceed 
with  the  investigation. 

Sec.  7.  Correspondence  between  the  sub-committee  and  the  applicant 
znttst  be  carried  on  through  the  office  of  the  Secretary,  in  order  that  the 
official  records  shall  be  complete. 

Sec.  8.  Sub-committees  shall  whenever  possible  make  direct  examination 
and  tests  of  the  subject  under  investigation,  and  shall  not  accept  tests, 
data  or  information  furnished  by  others  without  first  satisfying  themselves 
as  to  the  accuracy  thereof.  They  shall  in  no  case  recommend  an  award 
solely  on  the  basis  of  tests,  data  or  information  furnished  by  parties  in  any 
way  interested  in  the  subject  of  the  award.  When  data  submitted  by 
persons  not  members  of  the  sub-committee  are  included  in  the  latter's  report, 
it  shall  be  so  stated. 

Sec.  9.  Sub-committees  must  ascertain  that  articles,  processes,  products, 
etc.,  examined  are  genuine  samples  of  the  subject  under  investigation. 

Sec.  10.  Each  sub*committee  on  investigation  shall  report  its  progress 
to  the  Committee  at  intervals  of  not  more  than  two  consecutive  stated  meet- 
ings; and  any  stib-committee  failing  so  to  report  for  four  consecutive  stated 
meetings  may  be  discharged  from  further  consideration  of  the  subject  at  the 
discretion  of  the  Chairman,  who  shall  then  appoint  a  new  sub-committee  to 
continue  the  investigation. 

Sec.  II.  Any  member  of  a  sub-committee  on  investigation  failing  to  dis- 
charge his  duties  may  be  replaced  by  another  member  at  the  discretion  of 
the  Chairman. 

Sec.  12.  Sub-committees  may  request  applicants  to  furnish  drawings, 
diagrams  or  other  exhibits  for  the  purpose  of  investigations  and  for  the 
records  of  the  Committee. 

Sec.  13.  When  it  is  found  that  the  subject  under  investigation  has 
become  involved  in  litigation,  the  sub-committee  shall  defer  further  action 
until  the  litigation  is  terminated,  or  the  Committee  decides  that  the  sub- 
committee may  proceed. 

Article  VI. — Sub-Committee  Meetings. 

Section  i.  A  quorum  for  the  transaction  of  business  at  any  meeting 
of  a  sub-committee,  properly  called,  shall  consist  of  the  one  or  more  members 
present. 

Sec.  2.  No  applicant  or  other  person  interested  in  the  issue  of  an  in- 
vestigation shall  be  present  at  a  meeting  of  a  sub-committee  or  of  the 
Committee  except  at  the  invitation  of  the  sub-committee  charged  with 
the  investigation. 

Article  VII. — Sub-Committees'  Reports. 

Section  i.  Reports  of  progress  and  final  reports  of  sub-committees  shall 
be  made  to  the  Committee  in  writing.  Final  reports  shall  begin  and  end 
substantially  as  indicated  in  Form  B. 
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Sec.  2.  When  a  sub-committee  on  investigation  deems  the  subject 
upon  which  it  reports  worthy  of  an  award  of  the  Elliott  Cresson  Medal 
the  Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal  of  Merit,  or 
the  Certificate  of  Merit,  it  shall  include  in  its  report  a  recommendation  to 
that  effect;  and  such  recommendation  may  be  adopted  by  a  majority  vote 
of  the  Committee,  but  shall  not  be  changed  except  by  a  vote  of  two-thirds 
of  the  members  present. 

Sec.  3.  A  report  of  a  sub-committee  on  investigation,  before  its  ac- 
ceptance by  the  Committee,  may  be  edited  by  the  Secretary  of  the  Institute 
in  conjunction  with  the  chairman  of  the  sub-committee,  but  without  mate- 
rially changing  its  meaning  or  effect.  The  Secretary  and  chairman  may  be 
assisted  in  this  work  by  the  Publications  Committee  of  the  Institute,  or 
by  an  editing  committee  appointed  by  the  Chairman  of  the  Committee. 

Sec.  4.  A  report  of  a  sub-committee  on  investigation,  before  its  ac- 
ceptance by  the  Committee,  shall  be  sigrned  by  a  majority  of  the  members 
of  the  sub-committee  charged  with  the  investigation. 

Sec.  5.  Any  member  or  members  of  a  sub-committee  may  file  a 
minority  report  at  least  three  days  prior  to  the  meeting  at  which  the 
majority  report  is  to  be  presented. 

Sec.  6.  No  member  of  a  sub-committee  shall  be  permitted  to  sign  a 
report  without  having  personally  examined  the  subject  under  investigation, 
or  taken  part  in  its  discussion  at  a  meeting  of  the  sub-committee. 

Sec.  7.  Reports  of  sub-committees  on  investigation  shall  be  accom- 
panied by  such  drawings,  diagrams  or  other  exhibits  as  will  serve  to 
elucidate  the  subject. 

Sec.  8.  All  exhibits  pertaining  to  reports  shall  be  numbered,  marked 
for  identification,  and  signed  by  the  Secretary  of  the  Institute  in  substantially 
the  following  form,  and  the  seal  of  the  Institute  shall  be  impressed  thereon:— 

Exhibit  No. — ,  pertaining  to  report  of  the  Committee  on  Science  and 

the  Arts  No. 


Secretary. 

Sec.  9.  Reports  must  be  in  the  Secretary's  hands  at  least  one  week 
previous  to  th«  stated  meeting  at  which  they  are  to  be  presented. 

Sec.  10.  After  the  report  of  a  sub-committee  on  investigation  has  passed 
its  first  reading  before  the  Committee,  a  copy  of  it  may  be  furnished  the 
applicant,  who  may  make  any  explanation  or  objections,  in  writing,  addressed 
to  the  Chairman  of  the  Committee;  but  such  writing  must  be  received  not 
later  than  the  next  stated  meeting  of  the  Committee. 

Sec.  II.  The  report  of  a  sub-committee  on  investigation  may  be  dis- 
cussed and  amended  at  the  meeting  of  the  Committee  at  which  it  is  first 
presented,  but  shall  be  laid  over  for  a  second  reading  and  final  action  until 
the  next  stated  meeting;  except  where  no  recommendation  of. an  award  is 
made  in  the  report,  when  it  may,  by  a  majority  vote,  be  finally  disposed  of 
after  first  reading. 
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Sec.  12.  Final  action  on  a  report  of  a  sub-committee  on  investigation 
recommending  an  award  shall  not  be  taken  unless  at  least  one  member  of 
the  sub-committee  who  signed  the  report  is  present 

Article  VIII. — Notices  of  Recommendations, 

Section  i.  In  the  case  of  investigations  made  upon  application,  it  shall 
be  the  duty  of  the  Secretary  to  certify  to  applicants  the  recommendation 
of  the  sub-committee  within  ten  days  after  this  recommendation  is  adopted 
by  the  Committee. 

Article  IX. — Reconsideration, 

Section  i.  Upon  the  adoption  of  a  report  of  a  sub-committee  a  motion 
for  reconsideration  may  not  be  made  before  the  stated  meeting  follow- 
ing. If  such  a  motion  is  then  made  and  accepted,  a  vote  of  two-thirds 
of  a  quorum  for  final  action  shall  be  required  to  change  the  report  as 
previously  adopted. 

Sec.  2.  A  second  investigation  of  a  subject  shall  not  be  ordered  except 
on  a  vote  of  two-thirds  of  the  members  present  at  a  stated  meeting. 

Article  X. — Advertisement  of  Recommendations, 

Section  i.  Upon  the  adoption,  by  the  Committee  on  Science  and  the 
Arts,  of  a  report  of  a  sub-committee  on  investigation  setting  forth  that' a 
discovery,  invention,  improvement  or  manufacture  is  worthy  of  an  award 
'of  the  Elliott  Cresson  Medal,  publication  shall  be  made  in  three  successive 
issues  of  the  Journal  of  The  Franklin  Institute,  stating  that  at  the  expira- 
tion of  three  months  from  the  date  of  the  first  publication,  the  person  making 
such  discovery,  invention,  improvement  or  manufacture  shall  be  entitled 
to  receive  the  award  of  the  said  medal,  unless  within  that  time  satisfactory 
evidence  shall  have  been  submitted  to  the  Committee  on  Science  and  the 
Arts  of  the  want  of  originality  or  merit,  in  the  supposed  discovery,  inven- 
tion, improvement,  or  manufacture. 

Sec.  2.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  distinguished 
work  in  science  or  the  arts  is  worthy  of  an  award  of  the  Howard  N.  Potts 
Medal,  publication  shall  be  made  in  thr^e  successive  issues  of  the  Journal 
of  The  Franklin  Institute,  stating  that  at  the  expiration  of  three  months 
from  the  date  of  the  first  publication,  the  person  who  has  done  such  work 
shall  be  entitled  to  receive  the  award  of  the  said  ^nedal,  unless  within  that 
time  satisfactory  evidence  shall  have  been  submitted  to  the  Committee  on 
Science  and  the  Arts  of  the  want  of  originality  or  merit  in  the  supposed 
distinguished  work  in  science  and  the  arts. 

Sec  3.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Franklin  Medal 
shall  be  conclusive  without  advertisement. 
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Sec.  4*  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Edward  Long- 
streth  Medal  of  Merit  shall  be  conclusive  without  advertisement 

Sec.  5.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Certificate  of 
Merit  shall  be  conclusive  without  advertisement. 

AiflriCLE  XL— Protests. 

Section  i.  Protests  against  recommendations  advertised  by  publication 
in  the  Journal  must  be  received  within  three  months  of  the  date  of  first 
publication.  Such  protests  shall  be  presented  to  the  Committee  at  its  next 
stated  meeting  following  ^ate  of  receipt,  and  shall  be  affirmed  only  by  a 
vote  of  two-thirds  of  a  quorum  for  final  action,  in  which  case  a  re-investiga- 
tion shall  be  made. 

/  ARncLE  XII. — Institute  Reports. 

Section  i.  Reports  issued  by  the  Institute  shall  begin  and  end  sub- 
stantially as  in  Form  C  below.  They  shall  be  written  upon  an  official  form 
provided  by  the  Institute. 

Sec  2.  Reports  when  issued  shall  state  that  they  are  the  action  of  The 
Franklin  Institute  by  its  Committee  on  Science  and  the  Arts.  They  shall  be 
attested  by  the  President  and  the  Secretary  of  the  Institute  and  by  the 
Chairman  of  the  Committee,  and  shall  be  impressed  with  the  seal  of  the 
Institute;  and  they  may  also  bear  the  names  of  the  members  who  signed 
the  sub-committee's  report 

Sec.  3.  It  shall  be  the  duty  of  the  Secretary  to  furnish  applicants  for 
investigation  with  a  copy  of  the  Institute's  Report. 

Article  XIII. — Amendments  to  Regulations. 

SEcnoN  I.  Proposals  to  amend  these  regulations  shall  be  presented  to 
the  Committee  in  writing,  signed  by  at  least  two  members.  They  may  be 
considered  when  presented,  but  shall  not  be  acted  upon  until  the  next  stated 
meeting  after  presentation,  and  shall  then  be  adopted  if  agreed  to  by  two- 
thirds  of  the  required  quorum. 

Sec.  2.  Notice  of  proposed  amendments  shall  be  sent  to  each  member 
on  the  programme  for  the  meeting  at  which  they  may  be  acted  upon. 
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RBPORT  FORMS  OF  COMXITTSB .  ON  SCIENCE  AND  THE  ARTS 

FORM  A 
(Application  for  Investigation) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE   OF    PENNSYLVANIA 

FOR   THE 

PROMOTION   OF  THE   MECHANIC  ARTS 

In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con- 
sideration of  your  invention  or  discovery  entitled  

the  following  data  are  requested  for  the 

information  of  the  Committee  on  Science  and  the  Arts : 

1.  What  is  the  specific  purpose  of  the  invention? 

2.  What  is  the  condition  of  the  prior  art  in  this  regard  ? 

3.  What  improvement  is  claimed  to  be  effected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  OfHce 

before  allowance  of  patent  claims? 

7.  Is  the  invention  now  in  actual  use? 

8.  If  so,  since  when? 

9.  Where  may  it  be  seen  in  operation  ? 

10.  Are  you  prepared  to  submit  drawings  of  the  apparatus  or  device? 

11.  Are  you  prepared  to  submit  a  model  of  the  apparatus  or  device? 

12.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  to  sub- 

mit specimens  of  the  ingredients  and  of  the  compound  sufficient 
for  the  purpose  of  experiments  ? 

13.  If  the  invention  is  a  chemical  process,  are  you  prepared  to  give  a 

demonstration  of  the  same? 

IMPORTANT  TO   APPUCANT 

This  application  carefully  filled  in  and  other  available  matters  descriptive 
of  the  invention  or  process  together  with  two  copies  of  each  of  the  United 
States  patents  issued  to  applicant  must  be  returned  promptly  to  the  Secretary 
of  The  Franklin  Institute,  15  South  Seventh  Street,  Philadelphia,  Pa. 

(A  copy  of  Form  A,  above,  may  be  obtained  from  the  Secretary  of  the 
Institute  and  must  be  filled  in,  signed  and  promptly  returned  by  an  applicant 
for  an  examination  of  and  a  report  upon  an  invention  or  discovery.) 
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FORM  B 
(Sub-committee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE   OF    PENNSYLVANIA 

FOE  THE 

PROMOTION  OF  THE   MECHANIC  ARTS 


S.  &  A.  Gise  No 

Report  of  Sub-C6mmittee,  dated 
Investigating  


To  THE  Committee  on  Science  and  the  Arts: 

Your  sub-committee  appointed  to  investigate  the  above  subject  report 
as  follows: 


(discovery 
excellence  of  construction 
mgenuity  and  novelty 

of your  sub-committee  recommends 

the  award  of to of 

Respectfully  submitted, 


Chairnum. 


Adopted  at  the  Stated  Meeting  of ij 
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FORM  C 

(Institute  Report  Forms) 
THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF   PENNSYLVANIA 

FOR  THE 

promotion  of  the  mechanic  arts 

Hall  of  the  Institute, 
Philadelphia, 


S.  &  A.  Case  No 

The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  through  its 

Committee  on  Science  and  the  Arts,  investigating 

reports  as  follows: 


f  discovery 

T  -J      X-        ^  .1-  excellence  of  construction 

In  consideration  of  the    -^  .  '^       a         i^ 

I  ingenuity  and  novelty 

[or 
of the  Institute  awards  the 


to * of 


President. 

[seal] 

Secretary, 

Countersigned  

Chairman  of  the  Committee  on  Science  and  the  Arts, 


PRESIDENT'S  REPORT  AND  REPORTS  OF  THE  COM- 
MITTEES  OF  THE  INSTITUTE  AND  THE  COMMIT- 
TEES  OF  ITS  BOARD  OF  MANAGERS. 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  1919. 


REPORT  OF  THE  PRESIDENT 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  1919. 

To  the  Members  of  The  Franklin  Institute: 

This  writing  is  the  report  which  your  Board  of  Managers  has  instructed 
tne  to  make  to  you  upon  the  work  of  the  Institute  for  the  year  ending  Sep- 
tember 30,  1919. 

Since  the  presentation  of  the  report  on  the  affairs  of  the  Institute  for  the 
year  ending  September  30,  1918,  a  year  of  warfare,  the  personnel  of  our 
Executive  Staff,  and  of  our  membership,  who  have  been  absent  on  Govern- 
ment Service  in  connection  with  the  Great  War,  have  returned  and  have 
resumed  their  duties  in  connection  with  the  Institute's  work.  Fortunately, 
there  have  been  no  deaths  among  our  soldier  representation,  though  some  of 
them  shed  of  their  blood  on  the  heroic  fields  of.  France. 

We  are  proud  of  our  representation  in  the  military  service  of  our  nation. 
As  might  have  been  expected,  the  higher  ranks  in, the  Army  and  Navy  re- 
ceived most  of  the  men  who  went  from  our  membership.  Upon  this  fact  we 
congratulate  ourselves,  but  there  is  no  more  pride  in  our  hearts  over  tfaem 
than  over  the  men  of  lower  rank  who  upheld  the  cause  of  our  country  upon 
the  sea  and  in  foreign  lands.  In  proportion  to  their  numbers,  these  men  of 
lower  rank  brought  home  at  least  an  equal  sheaf  of  honors. 

We  list  the  Institute's  representatives  in  war  service,  by  rank,  as  below. 
The  names  of  these  men  have  appeared  in  the  wartime  issues  of  the  Journal 

Members  of  The  Franklin  iNsxrrtJTE  on  Active  Military  Sesvice, 

World  War.' 

Army 

Major  Generals i 

Brigadier  Generals 2 

Colonels ^2 

Lt-Colonels   7 

Majors     33 

Captains «> 

1st  Lieutenants  5 

2nd  Lieutenants 4 

Sergeants 5 

Privates i' 

ToUl    *<» 
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Navy 

Rear  Admirals .• 5 

Captains i 

Lt.-Commanders  6 

Lieutenants  (Senior  Grade)  6 

Lieutenants  (Junior  Grade)  6 

Ensigns    i 

Paymasters i 

Chief  Petty  Officers 2 

Seamen 2 

Total 30 

Meicbers  of  The  Franklin  Institute  on  Active  Government  Service 

Without  Military  Rank,  World  War. 

Defense  and  Safety  Organizations i6 

Draft  Boards '. 6 

Food  Administration 2 

Fuel  Administration ' 6 

Liberty  Loan  Workers 3 

Production  103 

^ed  Cross  and  other  Relief  Bodies 6 

Transportation    4 

Training;  Military,  Educational,  etc 13 

Total 159 

HoKORS  AND  Citations  Received  by  Members  of  The  Frankun  Institute. 

Com.  Legion  of  Honor 5 

Chev.  Legion  of  Honor i 

D.  S.  O.  (British) i 

Commander  Order  of  the  Crown i 

Companion  Order  of  the  Bath i 

Silver  Medaille  d'Honneur  des  Epidemies i 

French  Citation i 

Order  Crown  of  Italy 2 

French  Croix  de  Guerre 3 

Belgian  Croix  de  Guerre i 

Italian  Croix  de  Guerre i 

Distinguished  Service  Medal — American 3 

American  War  Cross  Recommendation i 

American  Citation  i 

Our  Secretary,  Major  Owens,  returned  to  the  work  of  the  Institute  in 
Pebruary,  19191  Our  Science  and  Arts  Assistant,  Captain  Parrish,  at  the 
close  of  the  war,  having  rendered  distinguished  and  commended  service,  ac- 
cepted a  governmental  post,  resigning  his  position  with  The  Frank- 
lin Institute. 
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It  is  gratifying  to  all  of  us  that  Major  Owens,  who  was  Captain  Owens 
at  the  date  of  our  last  report,  brings  with  him  from  European  service  the  cov- 
eted Distinguished  Service  Order  of  the  British  Government. 

The  other  Members  of  the  Board  of  Managers  who  have  been  absent  from 
home  and  from  our  counsels  on  war  work  in  the  combat  forces  or  aux- 
iliary thereto: 

Mr.  Charles  Day,  rendering  distinguished  service  to  the  Government, 
without  military  rank,  at  home  and  in  France;  Mr.  W.  Chattin  Wetberill, 
Lieutenant  in  the  Naval  Aviation  Service;  Mr.  Theobald  F.  Clark,  Captain 
of  Field  Artillery — ^have  all  returned,  and  are  now  attending  the  meetings 
of  the  Board  of  Managers. 

We  are,  therefore,  again  normally  equipped  for  the  work  for  which  the 
Institute  was  formed,  and  it  is  all  going  forward  in  a  manner  satisfactory  to 
the  Board,  and  which  we  hope  is  satisfactory  to  you. 

To  the  end  that  you  may  know  whether  the  present  conduct  of  this  work 
should  satisfy  you  or  not,  the  Managers  ask  that  you  read  in  full  the  several 
Committee  Reports  as  they  will  appear  in  the  1920  Year  Book.  Through 
these  Reports  you  may  obtain  the  greatest  obtainable  measure  of  knowledge 
of  the  affairs  of  the  Institute,  and  without  this  knowledge  you  cannot  know 
whether  or  not  you  are  wise  in  continuing  the  present  executive  force  in  office. 

The  operating  expenses  of  the  Institute  during  the  year  were,  as  you 
would  expect,  greater  than  in  previous  years.  However,  if  you  will  read  the 
Report  of  the  Finance  Committee,  Mr.  Forstall,  Chairman,  you  will  leara 
that  the  financial  condition  of  the  Institute  continues  to  be  good.  You  will 
learn,  indeed,  that  in  our  time  it  never  has  been  better.  While  our  expendi- 
tures during  the  year  for  the  operation  of  the  Institute  were  $3,237.00  in 
excess  of  our  income  from  dues,  and  from  investments  applicable  to  oper- 
ating expenses,  these  expenses  were  $15,568.00  less  than  the  total  income  of 
the  Institute  from  all  sources  for  the  year.  This  means  that  our  assets  have 
been  increased  during  the  year  by  $15,568.00. 

While  we  have  tried  to  run  the  Institute  with  economy,  and  have  con- 
tinued the  policy  of  confining  its  activities  to  the  long  established  and  familiar 
lines  of  endeavor,  making  no  ventures  into  new  fields,  we  have  not  spared  to 
expend  the  Institute's  funds  where  it  seemed  that  the  expenditure  would 
commensurately  increase  or  extend  the  influence  of  the  Institute,  and  the 
benefit  of  its  work  to  the  citizen  and  to  the  State. 

Again  this  year,  as  in  the  past,  we  have  to  say  that  there  is  nothing  of 
moment  that  we  can  add  as  to  the  prospects  of  a  new  building,  to  what  has  been 
said  in  previous  reports  of  the  Building  Fund  Committee,  Mr.  Howson,  Chair- 
man. The  fund  now  stands  at  $487,266.39,  of  which  $245,000.00  are  invested 
in  eleven  (11)  buildings  and  lots  at  and  near  the  comer  of  Nineteenth  and 
Race  Streets,  facing  Logan  Square.  We  believe  this  comer  to  be  an  idea! 
site  for  the  Institute  building,  and  that  it  is  an  increasingly  valuable  asset 

It  has  doubtless  come  to  the  knowledge  of  each  of  you  that  the  late 
Henry  W.  Bartol  willed  to  The  Franklin  Institute  a  very  large  estate,  valued 
at  approximately  $2,500,000,  with  instructions  to  apply  it  to  a  specified  public 
use.  The  family  of  Mr.  Bartol  are  contesting  the  probate  of  the  will,  and 
while  we  believe  that  Mr.  Bartol's  estate  will  come  to  the  Institute  for  the 
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public  purpose  designated  by  him,  we  are  not  discounting  this  expectation  in 
any  degree.  This  bequest,  and  the  Ware  bequest  of  the.great  Sugar  Library 
of  approximately  25,000  volumes  and  of  $40,000,  the  Harriet  Blanchard  bequest 
of  $50,000,  and  the  Thomas  Skelton  Harrison  bequest  of  $10,000,  all  of  the  year 
covered  by  this  report,  arc  subjects  of  the  report  of  the  Endowment  Com- 
mittee, Mr.  Sellers,  Chairman. 

For  your  immediate  information,  we  quote  very  briefly  from  reports  of 
other  committees: 

The  Library  Committee,  Dr.  Leffmann,  Chairman,  reports  2129  additions 
to  the  Library. 

The  Committee  on  Meetings,  Dr.  AUeman,  Chairman,  comments  upon 
the  effect  upon  Institute  and  Section  Meetings  of  the  epidemic  of  influenza 
in  October,  1918,  with  some  brief  references  to  the  Lecture  Course  and  the 
medal  awards. 

The  report  of  the  Committee  on  Instruction,  Mr.  Paul,  Chairman,  also  re- 
fers to  the  effect  on  the  Institute's  work  of  the  epidemic  of  influenza. 
In  spite  of  this,  the  school  attendance  during  the  9Sth  School  year  was 
very  large.  The  registration  this  current  (1919-1920)  year  is  the  largest  in  the 
history  of  the  School.  Mr.  Paul's  Committee  also  writes  of  the  Alumni  Asso- 
ciation activities. 

The  Committee  on  Election  and  Resignation  of  Members,  Dr.  Alleman, 
Chairman,  reports  the  election  of  66  members. 

Resignations    * 27 

Deaths   35 

The  report  of  the  Conunittee  on  Publications,  Doctor  Rosengarten,  Chair- 
man, contains  the  interesting  information  that  the  work  of  Dr.  W.  J. 
Humphreys  on  "  Physics  of  the  Air,"  which  has  been  appearing  in  monthly 
installments  in  the  Journal  and  which  will  be  supplemented  by  a  series  of 
articles,  about  six  in  number,  on  the  "Optics  of  the  Air,"  will  be  revised  and 
published  in  book  form  by  the  Institute,  as  a  contribution  on  meteorology 
for  the  use  of  physicists,  aviators,  etc.  This  book  will  consist  of  about 
600  pages. 

The  physical  as  well  as  the  intellectual  character  of  the  Journal  has 
been  maintained  at  a  high  standard,  and  this  in  the  face  of  the  largely  in- 
creased cost  of  printing  and  publication. 

The  Committee  on  Sectional  Arrangements,  Dr.  Keller,  Chairman, 
reports  that  during  the  year,  owing  to  the  epidemic  and  to  war  conditions, 
the  lectures  delivered  to  the  Sections  were  reduced  to  one  (i)  a  month. 
Since  the  expiration  of  the  year  for  which  the  Committee  reports,  the  sched- 
ule of  one  (i)  a  week  has  been  restored. 

The  Committee  on  Science  and  the  Arts,  Mr.  Benjamin  Franklin,  Chair- 
man, reports  that  41  subjects  were  considered  during  the  year,  and  that  14  cases 
were  disposed  of  and  16  were  pending  at  the  expiration  of  the  year. 

The  Board  of  Trustees  of  the  Institute,  Mr.  Fraley,  Chairman,  referring 
to  the  property  of  the  Institute  in  its  charge,  reports  as  follows : 

"  In  common  with  all  security  holders,  we  note  that  there  is,  technically 
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speaking,  a  shrinkage  in  the  market  value  of  those  held  by  the  Fidelity  Trust 
Company  as  Financial  Agent  for  the  Board  of  Trustees,  but  since  there  is. 
no  necessity  for  realizing  upon  any  of  these  by  actual  sale,  the  difference 
may  be  regarded  as  nominal  rather  than  real." 

The  Committee  on  Museum,  Mr.  Outerbridge,  Chairman,  reports   that 
there  have  been  no  notable  additions  to  the  Museum  during  the  year. 

The  reports  to  which  we  have  made  the  above  brief  references,  will  be 
found  to  fully  justify  a  careful  reading. 

The  great  war  is  over;  whatever  may  be  the  technical  international  situ- 
ation, the  fighting  is  over,  and  our  soldiers  are  at  home.  But  the  profound 
disturbance  in  national  and  international  affairs  caused  by  the  war  is  far 
from  over.  Upon  the  dykes  and  locks  raised  in  constitutions  and  laws  to 
protect  modern  civilization,  in  every  civilized  country  on  God's  footstool,  the 
waves  of  discontent  and  of  ill  intent,  as  also  of  well  intentioned  bewilderment, 
are  pounding  with  threatening  force.  In  the  midst  of  the  turmoil,  politicians 
are  wrangling  and  statesmen  are  hesitant.  We,  who  follow  the  mechanic  arts 
— arts  which,  constantly  advancing,  change  not  with  changing  dynasties  or 
constitutions,  nor  sway  with  public  clamor,  are,  by  this  fact,  in  some  degree, 
equipped  to  be  a  quieting  influence  on  this  great  unrest.  As  each  drop  of  oil 
cast  upon  a  turbulent  sea  has  its  measure  of  quieting  effect,  so  each  of  us 
may  help  somewhat  toward  the  restoration  cA  calmness  in  the  agitated  minds 
around  us.  This  help  is  to  be  expected  of  followers  of  physical  science — 
science  which  trains  men  in  patience  and  in  exactness — iii  patience  to  discover 
truth  and  in  exactness  of  inference .  and  of  application.  Today  Ae  world 
needs  nothing — save  perhaps  the  acceptance  of  the  Golden  Rule  as  a  constant 
guide — as  it  needs  patience  and  exactness.  For  these  qualities  our  predeces- 
sors in  The  Franklin  Institute  for  more  than  three  generations  have  made  the 
Institute  famous.  Now  is  the  day  of  all  days  of  the  century  of  the  Insti- 
tute's activities,  when  an  example  of  patience  and  exactness  may  be  most 
serviceable  among  the  people  we  endeavor  to  serve.  This,  then,  is  our  day 
of  opportunity,  and  we  may  not  doubt  that  as  Institute  and  as  members,  we  will 
utilize  it  in  a  manner  worthy  of  our  honorable  past 

Respectfully  submitted. 

By  order  of  the  Board  of  Managers, 

Walton  Clark, 

President 

Philadelphia,  January  14,  1920. 
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REPORT  OF  THE  COMMITTEE  ON  LIBRARY. 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  3^  1919. 

[abstract.] 
To  the  President  and  Members  of  The  Franklin  Institute: 

The  Committee  on  Library  respectfully  submits  the  following  statement  of 
the  activities  in  the  library  during  the  year  ending  September  30,  1919  - 

The  additions  to  the  library  were  as  follows : 

Source                                                Bd.VoIs.  Unbd.Vols.     Pphs.       Photographs 

By  Gift 312  201            943               4 

Binding  424  I3               8 

Journal   58 

Purchase : 

Books  and  Periodicals  Acc't.  16  2 

Lea  Fund 31  1 

Moore  Fund  62  12 

Morris  Fund 26  8 

Potts  Fund  8 

937           237           951               4 
Total  additions  for  the  year 2129 

There  were  available  for  the  use  of  the  Committee  $3025  appropriated 
by  the  Board  of  Managers  and  $2647.55,  as  income  from  the  various 
trust  funds. 

The  expenditures  for  the  year  were  $1785.19  for   subscriptions   to 
magazines  and  other  periodical  publications,  $1150.70  for  binding,  $253.76 
for  general  expenses  and  $576.68  for  books. 
Donors: 

Gifts  of  books,  pamphlets  and  periodicals  in  large  quantities  or  of 
special  value  were  received  from  The  Engineers'  Club  of  Philadelphia,  The 
Hess-Bright  Manufacturing  Company,  The  Philadelphia  Clinical  Labora- 
tory, Dr.  Caspar  W.  Miller,  Mrs.  Louis  E.  Levy,  Mrs.  W.  H.  Horstmann, 
Mrs.  P.  Fleming,  Messrs.  John  B.  Sanborn,  J.  G.  Klemm,Jr.,  Reuben 
Haines,  George  R  Henderson,  James  T  Butler,  F.  T.  Chambers,  H.  M.  B. 
Bary,  I.  N.  Knapp,  and  Alfred  W.  Gibbs. 

Mr.  George  R.  Henderson  included  with  his  gift  of  works  on  Engi- 
neering s.ubjects  two  bookcases,  which  have  been  placed  in  the  Librarian's  Office. 

The  contents  of  the  library  on  September  30,  1919,  were : 

Volumes,  bound  and  unbound 73i550 

Pamphlets    15,219 

Maps  and  charts 2,289 

Photographs 1,340 

Pamphlets: 

Thirty-six  volumes  of  pamphlets,  chiefly  on  Mechanical  subjects,  are 
now  at  the  bindery. 
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The  work  of  classifying  and  binding  this  material  is  being  continued. 

Binding: 

The  following  work  was  done  by  the  binders  during  the  year: 

Volumes 

Completed  periodicals 227 

British  Patent  Specifications 160 

U.  S.  Patent  Specifications 27 

Patent  OfHce  Gazettes 10 

Old  volumes,  bound  and  rebound 55 

Periodicals: 

The  total  number  of  periodical  publications  received  by  exchange,  gift 
or  purchase  was  747. 

Evening  Hours: 

The  library  was  open  until  10  o'^clock  on  39  evenings  during  the 
winter  months. 

Respectfully  submitted, 

Henry  Leffmann, 

Chairman. 

Philadelphia,  January  14,  1920. 

• 

REPORT  OF  THE  COMMITTEE  ON  MEETINGS. 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  aQ,  1919. 

To  the  President  and  Members  of  The  Franklin  Institute: 

Only  seven  stated  meetings  were  held  during  the  year,  the  meeting 
of  Wednesday,  October  16,  1918,  having  been  postponed  in  consequence  of 
an  order  issued  by  the  Board  of  Health  forbidding  the  holding  of  meetings 
because  of  the  influenza  epidemic. 

The  various  papers  were  illustrated  by  lantern  slides  and  other  exhibits. 

At  the  meeting  held  Wednesday,  February  19th,  the  Edward  Longstretfa 
Medal  of  Merit  was  presented  to  Mr.  Tycho  Van  Aller,  of  Schenectady,  New 
York,  for  his  Calorizing  Process. 

At  the  meeting  of  Wednesday,  April  x6th,  ten  Honorary  Members  were 
elected.  A  Minute  of  the  death  of  Mr.  Louis '  £.  Levy,  Vice  President, 
was  adopted. 

All  Institute  meetings  were  held  on  Wednesday  evenings,  at  8  o'clock,  with 
the  exception  of  the  meeting  of  May  21st,  which  took  place  Wednesday 
afternoon  at  4  o'clock. 

On  May  21,  1919,  the  Franklin  Medals  awarded  to  Sir  James  Dewar, 
D.Sc,  LL.D.,  F.R.S. ;  and  to  Major  General  George  Owen  Squier,  Chief  Signal 
Officer,  United  States  Army,  were  presented  to  Generals  James  Douglas 
McLachlan  and  C.  McK.  Saltzman,  for  transmission  to  the  medalists.  General 
Saltzman,  Acting  Chief  Signal  Officer  of  the  United  States  Army,  read  a 
paper  entitled  "  Some  Aspects  of  the  Signal  Service  in  the  World  War,"  pre- 
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pared  by  Major  General  George  Owen  Squier.    Lantern  slides,  moving  pic- 
tures and  signal  communicating  devices  were  exhibited. 
The  meetings  scheduled  for  the  year  were  as  follows: 

October  16,  1918. 

The  meeting  scheduled  for  this  date  was  postponed  to  Wednesday, 
April  16,  1919,  because  of  the  order  issued  by  the  Board  of  Health  for- 
bidding the  holding  of  meetings  due  to  the  epidemic  of  influenza. 

November  20,  1918. 

**  Modern  Applications  of  Photography/'  by  Dr.  Alfred  B,  Hitchins, 
Director  of  Research  Laboratory,  Ansco  Company,  Binghamton,  N.  Y. 

December  18,  1918. 

"Vehicular  Tunnels  Under  the  Hudson  River,"  by  Mr.  Martin  Schreiber, 
Chief  Engineer,  Public  Service  Railway  Company,  Newark,  N.  J. 

January  i5,  1919. 

"  Deep  Sea  Salvage  After  the  War,"  by  Mr.  A.  Russell  Bond,  Manag- 
ing Editor,  Scientific  American,  New  York  City,  N.  Y. 

February  19,  1919.  • 

"  Oil  Shales,"  by  Mr.  Dean  E.  Winchester,  Geologist,  United  States  Geo- 
logical Survey,  Grand  Valley,  Colorado. 

"i/LsLTch  19,  1919. 

"  Hydro-Electric  Development,"  by  Mr.  Eric  A.  Lof,  Electrical  Engi- 
neer, Power  and  Mining  Department,  General  Electric  Company,  Schenec- 
tady, N.  Y. 

(Mr.  David  B.  Rushmore,  Chief  Engineer,  Power  and  Mining  De- 
partment, General  Electric  Company,  was  originally  scheduled  to  present 
a  communication  on  "  The  Economic  Basis  of  Industrial  Activity."  It  was 
found  impossible,  however,  to  prepare  the  material  in  time  for  the  meet- 
ing, and  Mr.  Rushmore  delegated  Mr.  Lof  to  take  his  place.) 

April  16,  1919. 

"  Shipbuilding  Analysis,"  by  Dr.  Hollis  Godfrey,  President  of  Drexel 
Institute,  Philadelphia,  Pa. 

May  21,  1919. 

Presentation  of  The  Franklin  Medal  to  Major  General  James  Douglas 
McLachlan,  C.B.,  D.S.O.,  on  behalf  of  His  Britannic  Majesty's  Govern- 
ment for  Sir  James  Dewar,  D.Sc,  LL.D.,  F.R.S.;  Jacksonian  Professor  of 
Experimental  Philosophy,  University  of  Cambridge,  Fullerian  Professor  of 
Chemistry,  Royal  Institution,  London. 
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Presentation  of  The  Franklin  Medal  to  General  C.  McK.  Saltzman 
for  Major  General  George  Owen  Squier,  Pb.D.,  Chief  Signal  Officer^ 
United  States  Army. 

Address:  "Some  Aspects  of  the  Signal  Corps  in  the  World  War,* 
by  Major  General  Squier,  read  by  General  Saltzman. 

Respectfully  submitted, 

Gellest  Alleman, 
Chairman, 
Philadelphia,  January  14,  1920. 

REPORT  OF  THE  COMMITTEE  ON  INSTRUCTION. 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  X,  1919. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

The  Franklin  Institute  School  of  Mechanic  Arts  offered  in  its  ninety- 
fifth  year,  beginning  in  September,  1918,  the  same  courses  as  those  given 
during  the  preceding  year.  Classes  were  organized  in  Mechanical  Draw- 
ing, Architectural  Drawing  and  Design,  Freehand  Drawing  and  Water 
Color,  Shop  Arithmetic  and  Algebra,  Plane  Geometry  and  Trigonometry, 
Applied  Mechanics  and  Strength  of  Materials,  and  Theoretical  and  Prac- 
tical Naval  Architecture.  To  meet  the  wartime  demand  for  draftsmen  a 
class  in  Mechanical  Drawing  for  young  women  was  also  organized. 

The  School  was  opened  on  September  17,  1918.  Many  former  stu- 
dents were  prevented  from  continuing  their  courses  by  the  call  of  their 
country  to  service  in  the  World  War.  During  the  year,  however,  four 
hundred  and  seven  individual  students  were  enrolled,  approximately  the 
same  as  the  registration  of  the  previous  year.  Large  classes  were  formed 
in  First-year  Mathematics  and  First-year  Mechanical  Drawing.  Marked 
interest  was  shown  also  in  Naval  Architecture  and  the  largest  classes  in 
the  history  of  the  Department  were  enrolled. 

The  work  of  the  School  was  seriously  interrupted  in  the  early  part 
of  the  first  term  by  the  influenza  epidemic,  and  many  of  the  students  found 
it  impossible  to  attend  their  classes  regularly  owing  to  the  unprecedented 
activity  of  the  industrial  plants  in  which  the  majority  of  them  were  employed. 
Considering  these  unfavorable  conditions,  the  high  averages  in  attendance 
records  and  class  work  indicate  that  the  School  of  Mechanic  Arts  com- 
pleted a  successful  year.  For  the  first  term  twenty-three  students  had  a 
perfect  attendance  record,  and  fifty-three  had  a  perfect  attendance  record* 
during  the  scond  term.  In  the  regular  school  work  twenty-seven  students 
made  an  average  of  90  per  cent,  or  over  during  the  first  term,  and  thirty 
students  an  average  of  90  per  cent,  or  over  during  the  second  term. 

The  following  instructors,  all  of  whom  are  men  of  educational  and 
practical  experience,  conducted  classes  in  various  departments: 

Mr.  John  C.  Bechtel,  Germantown  High  School,  Mathematics. 

Mr.  H.  S.  Detwiler,  Norristown  High  School,  Mathematics. 

Mr.  H.  H.  Fox,  Norristown  High  School,  Mathematics. 

Mr.  Howard  S.  Eitzel,  Friends  Central  High  School,  Mathematics. 
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Mr.  Arthur  J.  Stretton,  The  Baldwin  Locomotive  Works,  Mechanical 
Drawing. 

Mr.  Joseph  L.  Mounce,  Philadelphia  Navy  Yard,  Mechanical  Drawing. 

Mr.  H.  W.  Howitz,  The  Baldwin  Locomotive  Works,  Mechanical  Drawing. 

Mr.  Clement  Remington,  associated  with  Horace  Trnmbauer,  Architect, 
Architectural  Drawing. 

Mr.  Bartram  A.  Owen,  of  the  University  of  Pennsylvania  Faculty, 
Mechanics.  ^ 

Mr.  B.  B.  Wood,  William  Cramp  &  Sons*  Ship  and  Engine  Building 
Company,  Naval  Architecture. 

Mr.  E.  M.  Murphy,  William  Cramp  &  Sons'  Ship  and  Engine  Build- 
ing Company,  Naval  Architecture. 

Mr.  H.  Earl  Barrett,  William  Cramp  &  Sons'  Ship  and  Engine  Building 
Company,  Naval  Architecture. 

Mr.  James  G.  Morgan,  New  York  Shipbuilding  Company,  Naval 
Architecture. 

The  graduating  exercises  were  held  in  the  Hall  of  the  Institute  on  the 
evening  of  ^ay  9,  1919.  Dr.  Walton  Clark,  President  of  the  Institute,  occu- 
pied the  chair.  The  speaker  of  the  evening  was  Dr.  Henry  Leffmann,  Member 
of  the  Institute  and  Chairman  of  the  Committee  on  Library.  The  Alumni 
Association  was  represented  by  Mr.  James  G.  Morgan.  Thirty-five  students  were 
graduated;  fifteen  in  Mechanical  Drawing,  three  in  Architectural  Drawing, 
and  seventeen  in  Mathematics. 

The  following  scholarships  were  awarded : 
Ten  from  B.  H.  fiartol  endowment. 
Ten  from  Isaac  B.  Thorn  endowment. 

The  student  of  greatest  merit  in  the  Department  of  Mathematics  was 
awarded  a  prize  donated  by  Mr.  J.  B.  McCall,  President  of  the  Philadelphia 
Electric  Company.  A  prize  donated  by  Mr.  Wilfred  Lewis,  President  of  the 
Tabor  Manufacturing  Company,  was  awarded  the  student  of  greatest  merit  in 
the  Department  of  Mechanics.  Two  prizes  were  awarded  students  in  the 
Department  of  Drawing ;  to  the  student  of  greatest  merit  in  Mechanical  Draw- 
ing, a  prize  donated  by  Mr.  S.  M.  Vauclain,  President  of  The  Baldwin  Loco- 
motive Works,  and  to  the  student  of  greatest  merit  in  Architectural  Drawing, 
a  prize  donated  by  Mr.  Robert  W.  Lesley,  a  member  of  the  Board  of  Managers. 
A  set  of  drawing  instruments,  donated  by  the  New  York  Shipbuilding  Com- 
pany, was  awarded  to  the  student  of  greatest  merit  in  the  Department  of 
Naval  Architecture.  Five  students  received  awards  provided  by  the  Aumni 
Association  of  The  Franklin  Institute,  and  ten  graduates  having  a  perfect 
attendance  record  were  awarded  free  membership  for  one  year  in  the  Asso- 
ciation. For  excellent  work  and  regular  attendance  during  the  year.  Certifi- 
cates of  Honorable'  Mention  were  awarded  to  thirty-four  students. 

During  the  summer  three  thousand  copies  of  the  School  Calendar,  together 
with  one  thousand  posters,  were  so  distributed  as  to  reach  the  greatest  number 
of  prospective  students. 

Meetings  of  the  Alumni  Association  were  held  on  Thursday  evening^ 
October  31,  1918,  and  Thursday  evening,  January  30,  1919;  on  the  former  occa- 
sion Dr.  Henry  Leffmann  addressed  the  members.    His  subject  was  "  Samuel 
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Pierpont  Langley,  Pioneer  in  Practical  Aviation."  On  the  latter  date  Dr. 
Thomas  E.  Eldridge,  of  Philadelphia,  presented  a  communication  entitled  "  Bal- 
looning and  Aviation  in  Peace,  War,  and  Commerce."  Lantern  slides  were 
used  to  illustrate  these  lectures.  ' 

The  annual  banquet  of  the  Association  was  held  on  Saturday  evening, 
January  i8,  1919,  at  which  eighty-eight  covers  were  laid.  Addresses  were 
made  by  Dr.  Gellert  Alleman,  representative  of  the  Board  of  Managers,  and 
by  Mr.  Walter  G.  McHenry. 

The  Association  experienced  a  substantial  growth  during  the  year,  having 
on  its  roll  at  the  end  of  that  period  225  members. 

The  School's  success  during  the  past  year  is  due  in  greatest  measure  to 
the  sympathetic  interest  of  the  instructors  in  their  respective  students  and  the 
cooperation  of  the  Alumni. 

Respectfully  submitted, 

Lawrence  T.  Paul, 

Chairman. 
Philadelphia,  January  14,  1920. 

REPORT  OF  THE  COMMITTEE  ON  ELECTION  AND 

RESIGNATION  OF  MEMBERS 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  1919. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

• 

During  the  fiscal  year  ending  September  30,  1919,  sixty-six  new  names 
have  been  added. to  the  membership  of  the  Institute.  Twenty-seven  members 
resigned,  and  we  lost  thirty-five  by  death. 

The  following  tabulated  statement  shows  the  number  of  members  elected, 
those  presenting  resignations,  and  those  lost  by  death  during  a  period  of  four 
years,  ending  September  30,  1919 ' 

Elections  : 

1915-16  1916-17  1917-18  1918-19 

Resident  Members  36  58  15  21 

Non-Resident  Members   81  S7  17  28 

Associate  Members   3  8  7  4 

Honorary  Members  o  o  o  10 

Life  Members  i  i  5  3 

Second  Class  Stock i  p  i  o 

122  124  45  66 
Resignations  : 

Resident  Members  26  14  16  17 

Non-Resident  Members   14  15  13  10 

Associate  Members   o  o  i  o 

Second  Class  Stock o  i  o  o 

40  30  30  27 
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Deaths  :  1915-16  1916-17  1917-18  19x8-19 

Resident  Members  '. ...  10  7  5  8 

Non-Resident  Members  8  9  7  12 

Life  Members  8  11  5  11 

Honorary  Members  i  3  o  i 

Associate  Members  o  0  o  2 

Second  Class  Stock i  3  o  i 

28  33  X7           35 
Summary: 

Elections    122  124  45           66 

Resignations  40  30  30           27 

Dropped  for  non-payment  of 

dues 23  6  10           10 

Deaths    28  33  17           35 

Net  decrease  in  membership 6 

Members  of  the  Institute  by  Classes,  September  30,  1919: 

Resident  Members  497 

Non-Resident  Members   603 

Life  Members  225 

Honorary  Members  23 

Associate  Members  22 

Second  Gass  Stock 25 

Corresponding  Members   i 

Total   1396 

During  the  last  year  no  special  efforts  were  made  to  obtain  new  members. 
AH  new  members  havd  come  to  us  voluntarily,  or  through  the  efforts  of  our 
members.  Notwithstanding  the  fact  that  no  solicitation  has  been  made,  our 
membership  shows  a  net  decrease  of  only  six.  This  is  largely  due  to  the  efforts 
of  the  Secretary  of  the  Institute. 

Respectfully  submitted, 

Gellert  Alleman, 
Chairman. 
Philadelphia,  January  14,  1920. 

REPORT  OF  THE  COMMITTEE  ON  STOCKS  AND 

FINANCE. 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30^  1919. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

The  Committee  presents  the  following  financial  statement : 

Property  and  Funds. 

Building  and  land,  13-17  South  Seventh  Street $60,000.00 

Library  100,000.00      $160,000.00 
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D^«/.:noi        Unexpended 
•    Pnncipal  income 

Funds  held  by  Board  of  Trustees $577,821.18    $3,308.19 

Funds  held  by  Board  of  Managers 141.24 

Franklin  Institute  Building  Fund 487,266.39 

Elliott  Cresson  Medal  Fund 3,000.00        463.99 

Franklin  Fund  and  Building  Committee..  13,900.48 

$1,082,129.29    $3,772.18    $i,o85,90M7 

Grand  Total   $1,245,90147 

Liabilities. 

Certificates  of  Stock $29,440.00 

Mortgage  on  Institute  Building  (held  by  Trustees  as  investment 

for  Funds)  23,000.00 

Bills  Payable  17,000.00 

Vouchers  Payable   4,516.24 

Unearned  Income  '.  6,715.58 

Grand  Total  $80,671.82 

Income  and  Expenses  Applicable  to  Year  Ended  September  30. 

Income. 

Dues $9,952.00 

Initiation  Fees  . . ; 125.00 

H.  Belfield  Memorial  Fund 268.82 

James  H.  Cresson  Memorial  Fund 2,267.92 

General  Endowment  Fund   19,050.78 

John  Scott  Medal  Fund 525.00 

John  H.  Wahl  Fund 3,976^ 

Estate  of  John  Turner *. 133-37 

Estate  of  Robert  Wright  1,584.88 

Instruction :  Drawing    $1,771.00 

Mathematics    1430.00 

.    Mechanics 90.00 

Naval  Architecture 910.50  4,201.50 

Publications :  Subscriptions  and  Sales $2,828.45 

Advertising    1,708.97       4.537-42 

E.XPENSES.  $46,622.92 

Building:  Wages    $1,720.00 

Repairs  and  Maintenance 1,747.29 

Taxes,  Water  Rent  and  Insurance. .  679.76 

Heat,  Light  and  Power 828.42 

Miscellaneous  Supplies  and  Expense  35956    $5,335.03 
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Elections  and  Resignations  7.00 

Instruction :  Drawing    $1,090.00 

Mathematics    785.25 

Mechanics    224.00 

Naval  Architecture  560.00 

Salaries  and  Annuities   1,381.52 

*               Miscellaneous  Expense   686.92      4,727.69 

I  library :  Salaries   $5,966.04 

Periodicals  and  Books   if 757-69 

Binding  1,150.70 

Miscellaneous  Expense   253.76      9,128.19 

Meetings    592.04 

Office  and  General :  Salaries    $10,080.77 

Office  Expense  1,079.15 

General  Expense    2,326.10  13486.02 

Publication :  Printing    $9,192.10 

Reprints    826.03 

Illustrating  1,894.78 

Miscellaneous  Expense   366.03 

Year  Book  716.14    12,995.08 

Science  and  Arts  1,410.99 

Sections    456.03 

Interest  and  Discount 1,394.46 

Miscellaneous  Income  and  Expense  '249.52      49.860.31 

Deficit  $3,23739 

The  deficit  as  given  in  the  foregoing  is  in  operating  expenses  only,  because 
there  has  been  an  increase  during  the  year  of  assets  over  liabilities  of  $15,568.41. 
In  addition,  during  the  year  the  Institute  received  bequests  of  approximately 
$100,000,  all  of  which  will  probably  come  into  its  possession  during  the  coming 
fiscal  year. 

Respectfully  submitted, 

Walton  Forstall, 
Chairman, 
Philadelphia,  January  14,  1920. 

REPORT  OF  THE  COMMITTEE  ON  PUBLICATIONS. 

FOR  THB  FISCAL  TEAR  BN DIN 0  SBPTBMBBR  30,  1919. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

The  two  principal  publications  of  the  Institute,  the  Journal  and  the  Year 
Book,  have  been  published  as  usual.  Both  of  these  are  supplied  to  the  mem- 
bership of  the  Institute  and  exchanged  with  similar  publications  of  other 
institutions  of  learning. 
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The  ending  of  the  World  War  has  made  it  possible  for  the  inventions  and 
developments  designed  especially  for  military  and  naval  use  to  be  made  known. 
Recent  improvements  in  both  wired  and  wireless  telegraphy  and  telephony,  the 
application  of  sound  ranging  to  the  location  of  the  batteries  of  an  enemy  and 
improved  designs  in  naval  vessels  and  aircraft,  have  been  presented  as  lectures 
and  these  lectures  published  in  the  Journal. 

During  the  year  the  series  of  articles  on  "  The  Physics  of  the  Air," 
by  Dr.  W  .J.  Humphreys,'  Professor  of  Meteorological  Physics,  U.  S. 
Weather  Bureau,  have  been  completed,  and  two  other  articles  by  the  same 
author  published.  One  of  these  is  on  the  "Optics  of  the  Atmosphere" 
and  the  other  on  the  "  Factors  of  Climatic  Control." 

This  entire  series  of  papers  is  now  being  put  into  book  form  by  the 
Institute.  Its  publication  will  make  permanent  the  most  notable  contribu- 
tion to  the  Science  of  Meteorology  that  has  appeared  in  recent  years. 

The  notes  that  appear  in  each  issue  of  the  Journal  from  U.  S.  Scien- 
tific Bureaus  and  industrial  and  other  Research  Laboratories  serve  to 
keep  the  readers  of  the  Journal  informed  of  American  progress  in  pure 
and  applied  science. 

The  general  field  of  physical  science  is  covered  by  reviewers,  who 
prepare  concise  abstracts  of  current  scientific  and  technical  literature, 
which  appear  under  the  head  of  Current  Topics. 

The  fourth  volume  of  the  index  to  the  Journal  has  just  been  pub- 
lished. This  completes  the  index  from  the  beginning  of  publication  of 
the  Journal  in  1826  to  191 5,  a  period  of  ninety  years. 

The  continued  high  cost  of  paper  made  it  especially  necessary  to  prac- 
tice economy  in  its  use.  Notwithstanding  this,  the  expense  of  publica- 
tion has  increased  by  $694.84;  the  total  for  the  year  being  $I2,278.94» 
against  $11,584.10  in  the  previous  year.  The  cost  of  the  Year  Book  has 
also  increased,  being  $716.14,  against  $660.24,  an  increase  of  $55.90. 

Respectfully  submitted, 

George  D.  Rosengarten, 

Chairman. 
Philadelphia,  January  14,  1920. 

REPORT  OF  THE  COMMITTEE  ON  SECTIONAL 

ARRANGEMENTS. 

FOR  THB  FISCAL  TBAR  ENDING  SBPTBMBBR  10,  1919. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

• 

During  the  year  ending  September  30,  1919,  eight  meetings  were 
held  by  the  several  sections  of  the  Institute,  and  two  additional  lectures, 
conducted  by  the  Alumni  Association,  were  included  in  the  season's  pro- 
gram. As  compared  with  the  previous  year,  there  were  only  one-half  a* 
many  sectional  meetings  and  lectures,  it  having  been  decided  that  owing 
to  the  war  conditions  the  meetings  should  be  held  monthly,  instead  of 
weekly  as  heretofore.  The  opening  of  the  season  had  to  be  postponed 
several  weeks  on  account  of  the  influenza  epidemic  quarantine,  and  so  the 
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lecture  scheduled  for  October  3,  1918,  was  shifted  to  Tuesday,  December  10th. 

Four  of  the  meetings  were  held  jointly  with  other  societies,  viz.: 
November  7th  with  th&  Philadelphia  Section  of  the  American  Institute 
of  Electrical  Engineers;  December  5th  with  the  Philadelphia  Section  of 
the  American  Chemical  Society;  February  6,  1919,  with  the  Illuminating 
Engineering  Society;  and  April  3d  with  the  Physics  Club.  Although  in- 
cluded in  the  program  of  the  season,  the  lecture  given  on  March  27th  was 
not  conducted  as  a  regular  section  meeting. 

The  following  list  gives  the  dates,  subjects,  and  the  names  of  lecturers^ 
and  shows  also  under  the  auspices  of  which  sections  the  meetings  were  held : 

Section  of  Physics  and  Chemistry. 

December  5,  1918. 

"  Chemistry  in  Old  Philadelphia,"  by  Dr.  Edgar  F.  Smith,  Provost  of 
the  University  of  Pennsylvania,  Philadelphia,  Pa. 

December  10,  1918  (Tuesday). 

"The  Vapor  Tension  of  the  Metals,"  by  Dr.  Joseph  W.  Richards, 
Professor  of  Metallurgy,  Lehigh  University,  Bethlehem,  Pa. 

(This  lecture  was  postponed  from  Thursday,  October  3d,  because  of 
the  order  issued  by  the  Board  of  Health  forbidding  the  holding  of  meet- 
ings due  to  the  epidemic  of  influenza.) 

January  9,  1919. 

"  The  Principles  of  Camouflage  for  Land,  Sea  and  Air,"  by  Mr.  M. 
Luckiesh,  Physicist,  Nela  Research  Laboratory,  Cleveland,  Ohio,  and 
(Chairman  of  the  Committee  on  Camouflage  of  the  National  Research  Council. 

February  6,  191 9.  ' 

"  Industrial  Lighting,"  by  Prof.  C.  E.  Clewell,  Department  of  Elec- 
trical Engineering,  University  of  Pennsylvania,  Philadelphia,  Pa. 

April  3,  1919. 

"  The  Optics  of  the  Air,"  by  Dr.  W.  J.  Humphreys,  Professor  of  Meteoro- 
logical Physics,  U.  S.  Weather  Bureau,  Washington,  D.  C. 

Electrical  Section. 

November  7,  1918. 

"  The  Power  Company,"  by  Mr.  W.  C.  L.  Eglin,  Chief  Engineer,  The 
Philadelphia  Electric  Company,  Philadelphia,  Pa. 

Mechanical  and  Engineering  Section. 

March  6,  1919. 

"The  Problem  of  Cost  Reduction,"  by  Dr.  Robert  Grimshaw,  Civil 
Engineer,  New  York  City,  N.  Y. 
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Special  Lecture. 
March  27,  1919. 

"  Aerial  Campaign  Against  German  Submarine  Bases,"  by  Commander 
F.  C.  Starr,  U.  S.  N.,  Operations  Officer,  Northern  Bombing  Group, 
U.  S.  N.  A.  F. 

Conducted  by  the  Alumni  Association. 

October  31,  1918. 

"  Samuel  Pierpont  Langley,  Pioneer  in  Practical  Aviation,"  by  Dr. 
Henry  Leffmann. 

January  30,  1919. 

"  Ballooning  and  Aviation,  in  Peace,  War  and  Commerce,"  by  Dr. 
Thomas  Edwin  Eldridge,  President  of  the  Philadelphia  Aeronautic  Recrea- 
tion Society. 

Four  of  the  papers  presented  during  the  season  have  since  appeared 
in  the  Journal.  The  lectures  were  illustrated  with  lantern  slides 
and  experiments. 

Respectfully  submitted, 

Harry  F.  Keller, 

Philadelphia,  January  14,  1920.  Chairman, 

REPORT  OF  THE  COMMITTEE  ON  ENDOWMENT. 

FOR  THB  FISCAL  TEAR  ENDING  SEPTEMBER  10,  1919. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

During  the  year  the  Institute  has  received  bequests  as  follows: 

Bequest  of  Lewis  Sharpe  Ware: 

For  upkeep  of  his  Library  on   Sugar  bequeathed   to   the 

Institute  $20,000.00 

On  death  of  his  sister,  Miss  M.  R.  Ware,  for  Building  Fund.     20,000.00 
(The  death  of  Miss  Mary  Roberts  Ware  was  published 
in  The  Press,  Philadelphia,  May  28,  1919.) 

Bequest  of  Thomas  Skelton  Harrison: 

On  death  of  testator,  for  General  Endowment  Fund 10,000.00 

(Mr.  Harrison  died  May  3,  1919.) 

Bequest  of  Harriet  Blanchard: 

On  death  of  testatrix,  for  General  Endowment  Fund 50,000.00 

(Miss  Harriet  Blanchard  died  June  2,  1919.) 

Bequest  of  Henry  W.  Bartol: 

For  the  founding  of  a  School  of  Physical  Research. 

(His  children  are  endeavoring  to  prevent  the  probate 
of  the  will,  and  his  French  widow  has  asserted  her 
right  to  one-third  of  the  estate.  The  questions  at 
issue  are  now  in  process  of  litigation.) 
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Legacy  of  John  H.  Siegler: 

One  thousand  dollars,  less  inheritance  tax,  **  to  be  invested 
and  kept  invested,  and  the  income  arising  therefrom  and 
thereout  to  be  given  annually  as  a  prize  to  the  student 
deserving  the  highest  commendation  for  earnest  work 
and  high  standard  of  scholarship  in  regular  attendance 
upon  the  sessions  during  the  school  year  last  past." 
Nine  hundred  and  fifty  dollars,  the  bequest  less  inherit- 
ance tax,  was  received  by  the  Institute,|  April  28,  1919. 

Gift  from  the  family  of  Mr.  Louis  Edward  Levy: 

One  thousand  dollar  4%  per  cent.  Liberty  Bond,  the  income 
to  be  used  by  the  Library  Committee  for  the  purchase 
of  books  on  photography.  Accepted  by  the  Board  of 
Managers,  May  14,  1919.  Gift  received  by  the  Institute, 
June  10,  1919. 

All  of  which  is  respectfully  submitted. 

Coleman  Sellers,  Jr., 

Chairman. 
Philadelphia,  January  14,  1920. 


KEPORT  OF  THE  COMMITTEE  ON  SCIENCE  AND 

THE  ARTS. 

FOR  THB  FISCAL  TEAR  BN DING  SEPTEMBER  30,  1919. 

To  the  President  and  Members  of  The  Franklin  Institute: 

Your  Committee  on  Science  and  the  Arts  investigated  and  disposed  of 
thirteen  cases  during  the  year  and  has  nineteen  pending. 

The  standing  Sub-Committees  on  the  Franklin  Medal  and  Literature 
held  a  number  of  meetings  during  the  year  and  made  the  awards  as  shown 
in  the  statement  appended.  The  various  Sub-Committees  appointed  by 
the  Chairman  to  investigate  the  cases  recommended  by  the  Committee 
on  New  Subjects  and  Preliminary  Examination  held  meetings  for  the 
purpose  of  considering  their  special  subjects.  The  results  of  their  inves- 
tigations are  shown  in  the  appended  statement 

Of  the  forty-one  subjects  considered  during  the  year  by  the  Com- 
mittee on  New  Subjects  and  Preliminary  Examination,  eighteen  were 
recommended  for  examination.  This  Committee  reports  that  thirteen 
applications  for  investigation  were  received. 

The  recipients  of  awards  were  invited  to  attend  the  Stated  Meetings 
of  the  Institute  to  receive  these  recognitions  from  the  President.  Many 
accepted  these  invitations  and  letters  were  received  from  others  express- 
ing their  high  appreciation  of  the  awards. 

Notices  of  the  awards  were  furnished  to  the  Philadelphia  daily  papers 
and  to  technical  journals. 
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The  attendance  at  dinners  preceding  the  meetings  of  the  General 
Committee  has  increased  and  is  felt  to  be  a  useful  factor  to  the  opportu- 
nities  for  personal  acquaintance. 

A  detailed  statement  of  the  work  of  the  Committee  is  appended. 

Respectfully  submitted, 

Benjamin  Franklin, 

Chairman, 
Philadelphia,  January  14,  1920. 

\ 

APPBHDZZ. 

Statement  of  the  Committee's  Operation 

FOR  the 
Year  Ending  September  30,  1919. 

CASES. 

Cases  pending  October  i,  1918 i J 

Applications  during  the  year i^ 

Special  Reports ; 7 

Disposed  of  during  the  year 13 

Leaving  pending .' i^ 

AWARDS  MADE. 

Franklin  Medal  Awards  2 

Elliott  Cresson  Awards  i 

Howard  N.  Potts  Awards 2 

Edward  Longstreth  Awards 8 

Certificate  of  Merit  Awards 2 

John  Scott  Legacy  Recommendations  2 

17 
Awards  Made  During  the  Year. 

the  frankun  medal. 

Sir  James  Dewar,  of  London,  **  in  recognition  of  his  numerous  and 
most  important  contributions  to  our  knowledge  of  physical  and  chemical 
phenomena,  and  his  great  skill  and  inventive  genius  in  attacking  and 
solving  chemical  and  physical  problems  of  the  first  magnitude." 

Major  General  George  Owen  Squier,  of  Washington,  D.  C,  "in 
recognition  of  his  valuable  contributions  to  physical  science,  his  important 
and  varied  inventions  in  multiplex  telephony  and  telegraphy  and  in  ocean 
cabling,  and  his  eminent  success  in  organizing  and  directing  the  Air  and 
Signal  Services  of  the  United  States  Army  in  the  World  War.' 


»f 
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THE   ELLIOTT   CRESSON    MEDAL. 


Colonel  Isaac  Newton  Lewis,  of  Montclair,  N.  J.,  for  his  invention 
of  the  Lewis  Machine  Gun. 


THE  HOWARD  N.  POTTS  MEDAL. 

Reynold  Janney,  of  New  York,  N.  Y.,  jointly  with  Harvey  D.  Wil- 
liams, of  Wallingford,  Conn.,  for  their  inventions  and  improvements 
embodied  in  the  Waterbury  Hydraulic  Speed  Gear. 

THE  EDWARY  LONGSTRETH   MEDAL. 

Dr.  Herbert  E.  Ives,  of  Philadelphia,  Pa.,  for  the  paper  prepared  in 
conjunction  with  E.  Karrer  and  E.  F.  Kingsbury,  entitled  "  The  Physics  of 
the  Welsbach  Mantle,"  in  the  Journal. 

Dr.,E.  Karrer,  of  Philadelphia,  Pa.,  for  the  paper  prepared  in  conjunc- 
tion with  Herbert  E.  Ives  and  E.  F.  Kingsbury,  entitled  "  The  Physics  of 
the  Welsbach  Mantle,"  in  the  Journal. 

Dr.  E.  F.  Kingsbury,  of  Philadelphia,  Pa-,  for  the  paper  prepared  in 
conjunction  with  Herbert  E.  Ives  and  E.  Karrer,  entitled  "  The  Physics 
of  the  Welsbach  Mantle,"  in  the  Journal. 

Dr.  Richard  B.  Moore,  of  Washington,  D.  C,  for  his  biography  and 
review  of  the  work  of  Sir  William  Ramsay,  in  the  Journal. 

John  Alfred  Prestwich,  of  Tottenham,  London,  England,  for  his 
inventions  embodied  in  the  Prestwich  Fluid  Gauge. 

Frederick  J.  Schlink,  of  Washington,  D.  C,  for  his  Stabilized- Platform 
Weighing  Scale. 

Dr.  Joshua  J.  Skinner,  of  Washington,  D.  C,  for  his  paper  entitled 
**  Soil  Aldehydes,"  in  the  Journal. 

Tycho  Van  AUer,  of  Schenectady,  N.  Y.,  for  his  inventions  embodied 
in  the  Calorizing  Process. 

THE  certificate  OF  MERIT. 

Emery  G.  Gilson,  of  Schenectady,  N.  Y.,  for  improvements  in  the 
Calorizing  Process. 

Charles  W.  Rolin,  of  Philadelphia,  Pa.,  for  the  Rolin  Adjustable  Grate. 

THE  JOHN   SCOTT  LEGACY  MEDAL  AND  PREMIUM. 

Awarded  by  the  City  of  Philadelphia  on  the  Recommendation  of  The  Franklin 

^  Institute, 

Frank  P.  Fahy,  of  New  York,  N.  Y.,  for  his  inventions  embodied  in 
the  Fahy  Permeameter. 

Ernest  J.  Sweetland,  of  Upper  Montclair,  N.  J.,  for  his  inventions 
embodied  in  the  Sweetland  Filter  Press. 
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October,  19 19,  to  September,  1920. 
the  franklin  medal. 

Sir  Charles  Algernon  Parsons,  of  Newcastle-on-Tyne,  England,  "  in 
recognition  of  his  epoch-making  labors  on  the  construction  and  develop- 
ment of  steam-turbines  which  have  revolutionized  the  art  of  steam  engi- 
neering, particularly  in  regard  to  the  propulsion  of  mercantile  and  naval 
vessels,  and  the  driving  of  electrical  generators." 

Professor  Svante  August  Arrhenius,  of  Stockholm,  Sweden,  "  in  recog- 
nition of  his  contributions  to  the  theory  of  physical  science  which  have 
found  unprecedentedly  extended  and  fruitful  application  in  the  experimental 
study  of  chemical,  physical,  biological  and  cosmic  phenomena,  as  well  as 
in  industrial  chemistry. 

THE  HOWARD  N.  POTTS  MEDAL. 

Clarence  P.  Landreth,  of  Philadelphia,  Pa.,  for  his  inventions  and  im- 
provements embodied  in  the  Landreth  Electrolytic  Sewage  Process. 

Wendell  Addison  Barker,  of  Elkhart,  Ind.,  for  his  Wrenchless  Chuck. 

THE  EDWARD  LONGSTRETH  MEDAL. 

M.  Luckiesh,  of  the  Nela  Research  Laboratory,  Nela  Park,  Cleveland, 
Ohio,  for  his  paper  entitled  "  The  Visibility  of  Airplanes,"  in  the  Journal. 

William  Wallace  Kemp,  of  Baltimore,  Md.,  jointly  with  William  H. 
Van  Horn  for  his  inventions  embodied  in  the  Kemp  Gas  System. 

William  H.  Van  Horn,  of  Baltimore,  Md.,  jointly  with  William  Wal- 
lace Kemp,  for  his  inventions  embodied  in  the  Kemp  Gas  System. 

Morris  £.  Leeds,  of  Philadelphia,  Pa.,  for  his  inventions  and  improve- 
ments embodied  in  Indicating  and  Recording  Devices. 

John  Walter  Ledoux,  of  Philadelphia,  Pa.,  for  his  Simplex  Fluid  Meter. 

H.  Clyde  Snook,  of  New  York,  for  his  inventions  embodied  in  the 
Snook  X-ray  System. 

THE  CERTIFICATE  OF  MERIT. 

David  Landau,  of  New  York,  for  the  paper  prepared  in  conjunction 
with  Percy  H.  Parr  entitled  "A  New  Theory  of  Plate  Springs,"  in 
the  Journal. 

Percy  H.  Parr,  of  New  York,  for  the  paper  prepared  in  conjunction 
with  David  Landau,  entitled  "  A  New  Theory  of  Plate  Springs,"  in 
the  Journal. 
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Charles  W.  Hays,  of  Michigan  City,  Ind.,  jointly  with  Joseph  W.  Hays, 
for  his  inventions  embodied  in  the  Hays  COi  and  Draft  Recorder. 

Joseph  W,  Hays,  of  Michigan  City,  Ind.,  jointly  with  Charles  W.  Hays, 
for  his  inventions  embodied  in  the  Hays  COa  and  Draft  Recorder. 

ELLIOTT  CRESSON    MEDAL  RECOMMENDATION. 

(Award  Pending.) 

Byron  E.  Eldred,  of  New  York,  N.  Y.,  for  the  Low  Expansion  Lead- 
ins-in-wire  for  Incandescent  Electric  Lamps. 

HOWARD    N.    POTTS    MEDAL   RECOMMENDATION. 

(Award  Pending.) 

Edward  Payson  Bullard,  Jr.,  of  Bridgeport,  Conn.,  for  the  "  Automatic 
Machine  Tool." 


FRANKLIN  MEDAL  AWARDS 

zgzS-zgao. 

Arrhenius,  Svante  August. 

"  In  recognition  of  his  notable  contributions  to  the  theory  of  physical 
science  which  have  found  unprecedentedly  extended  and  fruitful  ap- 
plication in  the  experimental  study  of  chemical,  physical,  biological 
and  cosmic  phenomena,  as  well  as  in  industrial  chemistry." 
1920. 

Carty,  John  J. 

"  In  recognition  of  his  long-continued  activities  in  the  telephone  serv- 
ice, his  important  and  varied  contributions  to  the  telephone  art,  his 
work  in  the  establishment  of  the  principles  of  telephone  engineering, 
and  his  signal  success  in  directing  the  efforts  of  a  large  staff  of  engi- 
neers and  scientists  to  the  accomplishment  of  the  telephonic  trans- 
mission of  speech  over  vast  distances." 
1916. 

Dewar,  Sir  James. 

*'  In  recognition  of  his  numerous  and  most  important  contributions 
to  our  knowledge  of  physical  and  chemical  phenomena,  and  his  great 
skill  and  inventive  genius  in  attacking  and   solving  chemical   and 
physical  problems  of  the  first  magnitude." 
1919. 

Edison,  Thomas  A. 

**  In  recognition  of  the  value  of  numerous  basic  inventions  and  discov- 
eries forming  the  foundation  of  world-wide  industries,  signally  con- 
tributing to  the  well-being,  comfort  and  pleasure  of  the  human  race." 

1915. 

LORENTZ,  HeNDRIK  AnTOON. 

**  In  recognition  of  his  researches  which  have  so  largely  contributed 
to  laying  on  a  new  foundation  our  knowledge  of  the  nature  of  light 
and  in   developing  our  ideas   concerning   the   ultimate   constitution 
of  matter." 
1917. 

Marconi,  Gugielmo. 

**  In  recognition  of  his  brilliant  inception  and  successful  development 
of  the  application  of  magneto-electric  waves  to  the  transmission  of 
signals  and  telegrams  without  the  use  of  metallic  conductors." 
1918. 
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Mendenhall,  Thomas  C. 

"  In  recognition  of  his  fruitful  and  indefatigable  labors  in  physical 
research,  particularly  his  contributions  to  our  knowledge  of  physical 
constants  and  electrical  standards." 
1918. 

Onnes,  H.  Kamerungh. 

"  In  recognition  of  his  long-continued  and  indefatigable  labors  in  low- 
temperature  research  which  have  enriched  physical  science,  not  only 
with  a  great  number  of  new  methods  and  ingenious  devices,  but  also 
with  achievements  and  discoveries  of  the  first  magnitude." 

1915. 

Parsons,  Sir  Charles  Algernon. 

"  In  recognition  of  his  epoch-making  success  in  the  development  and 
construction  of  the  steam  turbine  which  has  revolutionized  the  art  of 
steam  engineering,  particularly  in  regard  to  the  propulsion  of  mercan- 
tile and  nayal  vessels,  and  the  driving  of  electrical  generators." 
1920. 

KiCHARDs,  Theodore  Wm. 

"  In  recognition  of  his  numerous  and  important  contributions  to  inor- 
ganic, physical  and  theoretical  chemistry,  and  particularly  his  classical 
series  of  redeterminations  of  the  atomic  weights  of  the  more  impor- 
tant chemical  elements/  ' 
1916. 

Squier,  Major  General  George  Owen. 

"  In  recognition  of  his  valuable  contributions  to  physical  science,  his 
important  and  varied  inventions  in  multiplex  telephony  and  telegraphy 
and  in  ocean  cabling  and  directing  the  Air  and  Signal  Services  of  the 
United  States  Army  in  the  World  War." 
1919. 

Taylor,  David  Watson. 

"  In  recognition  of  his  fundamental  contributions  to  the  theory  of  ship 
resistance  and  screw  propulsion,  and  of  his  signal  success  in  the  appli- 
cation of  correct  theory  to  the  practical  design  of  varied  types  of 
war  vessels  in  the  United  States  Navy." 
1917. 

CRESSON  AWARDS. 

1856-1930. 

Acker,  C.  E. 

Process  of  Manufacturing  Caustic  Alkali. — 1902. 
Albert,  Charles  F. 

Violins  and  Bows. — 1887. 
American  Cotton  Company. 

Round  Lap  Bale  System. — 1900. 
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American  Paper  Bottle  Company. 

Paper  Bottles  for  Various  Purposes. — 1906. 
American  Telephone  and  Telegraph  Company. 

Contributions  to  the  Modern  Telephone  Art. — 1916. 
Atwater,  W.  O.,  and  Rose^  E.  B. 

Respiration  Calorimeter. — 1900. 
Automatic  Electric  Company. 

Automatic  Telephony. — 1910. 

Baeyer,  J.  F.  A.  VON. 

Research  Work  in  Organic  Chemistry. — 19 12. 
Baldwin  Locomotive  Works. 

Contributions  to  the  Evolution  of  the  American  Locomotive.— 1907. 
Batcheller,  C.  H. 

Compound  Locomotive. — 1893. 
Bates,  Stockton,  and  Shaw,  £j)win,  and  von  Culin,  G.  M. 

Spindle  Support. — 1891. 
Bell,  Alexander  Graham. 

Electrical  Transmission  of  Speech. — 1912. 
Beruner,  Emile. 

Telephony  and  Sgund  Reproduction. — 1913. 
Bevington,  J.  H. 

Welding  Metal  and  Spinning  and  Shaping  Tools. — 189 1. 
BiLGRAM,  Hugo. 

Bevel  Gear  Cutter. — 1887. 
BONWILL,  W.  G.  A. 

Electro-Magnetic  Dental  Mallet. — 1876. 
Borsch,  Dr.  Louis. 

Solid  Invisible  Bifocal  Lens. — 1907. 
Bower,  Henry. 

Inodorous  Glycerine. — 1878. 
Bra  shear,  John  A. 

Leading  Work  in  Astronomic  Science. — 1910. 
Brulatour,  J.  E. 

Lumiere  Color  Photography. — 1909. 

Castner.  H.  Y. 

Electrolytic  Process  of  Decomposing  Alkaline  Chlorides  for  the  Pro- 
duction of  Caustic  and  Chlorine. — 1897. 
Chabot,  Cyprien. 

Shoe  Sewing  Machine. — 1885. 
Chambers  Brothers. 

Bolt  and  Rivet  Clipper.— 1878. 
Charlton,  J. 

Shaft  Coupling. — 1876. 
Clamer,  G.  H. 

Methods  of  Eliminating  Metals  from  Mixtures  of  Metals. — 1904* 
Cooper-Hewitt,  P. 

Mercury  Rectifier. — 1910. 
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CORSCADEN,  T. 

All- Wrought  Steel  Belt  Pulley.— 1898. 
CowLES,  Eugene  H.,  and  Alfred,  H. 

Electric  Smelting  Furnace. — 1887. 
Cowper,  Edward  A.,  and  Robertson,  T.  Hart. 

Writing  Telegraph.— 1889. 
Crookes,  Sir  William. 

Discoveries  in  Chemistry. — 1912. 
Curie,  Prof,  and  Madame. 

Researches  Resulting  in  the  Discovery  of  Radium. — 1909. 

DeLandtsheer,  Norbert. 

Machine  for  Treating  Flax. — 1879. 
Delany,  p.  B. 

Synchronous  Multiplex  Telegraphy. — 1886. 
Delany,  P.  B. 

System  of  Machine  Telegraphy. — 1896. 
Delany,  P.  B. 

Telepost.— 1908. 
Diesel,  R. 

Diesel  Motor. — 1901. 
Dodge,  J.  M.  '       *^ 

System  of  Storing  Coal. — 1904. 
Dudley,  P.  H. 

Dynamograph. — 1877. 

Eder,  J.  Maria. 

Researches  in  Photochemistry. — 1914. 

* 
Ferrill,  J.  L.  .      , 

Process  of  Fireproofing  Wood. — 1903. 
Fischer,  Emil. 

Contributions  to  Organic  Chemistry. — 1913. 
Fiske,  B.  a. 

Range  Finder. — 1892. 
Fiss,  Banes,  Erben  and  Company. 

Worsted  Yams.— 1875. 
Forbes,  John  S.,  and  Waterhouse,  A.  G. 

Art  of  Automatically  Heating  and  Sterilizing  Fluids. — 1901. 
Fritz,  John. 

Advancement  of  Steel  Industries. — 1910. 
Gaede,  W. 

Molecular  Air  Pump. — 1909. 
Gans,  Robert.  ' 

Permutit. — 1916. 
Gayley,  J, 

Dry  Air  Blast  in  Blast  Furnace  Operation. — 1909. 
Gill,  W.  L. 

School  City. — 1903. 
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GOLDSCHMIST,   HaNS. 

Alumino-thermics. — 1904. 

GOLDSCHMIDT.  V. 

New  Theory  of  Musical  Harmony. — 1903. 
Gray,  E. 

Telautograph. — 1897. 
Gray  National  Telaittograph  Company. 

Telautograph. — 1905. 
Griscx)m,  W.  Woodnutt. 

Electric  Motor  and  Battery. — 1881. 

Hadfield,  Sir  Robert  A. 

Advancement  of  Metallurgical  Science. — 1910. 
Hammer,  W.  J. 

Historic  Collection  of  Incandescent  Electric  Lamps. — 1906. 
Hammond,  J. 

T3rpewriter. — 1890. 
Haupt,  Lewis  M. 

Reaction  Breakwater. — 1901. 
Hayes,  Mayer  and  Company. 

Manufacture  of  Files. — 1890. 
Heany,  J.  Allen. 

Fireproof  Insulated  Wire. — 1907. 
Herschel,  Clemens. 

Venturi  Meter.— 1898. 
Hollerith,  H. 

Electric  Tabulating  Device. — 1890. 
Holmes,  P.  H. 

Lubricant  Bearing. — 1892.* 
Hough,  R.  B. 

Contributions  to  the  Characteristics  and  Uses  of  the  American  Woods.- 

1908. 
Howe,  H.  M. 

Experimental  Research  on  Steel. — 1895. 
Howe,  H.  M. 

Metallurgy  of  Steel.— -1892. 

Ives,  Frederick  E. 

Color  Photography. — 1893. 

Jenkins,  C.  FkANas. 

"  Phantoscope."— 1898. 
Lanston,  T. 

Monotype  Machine. — 1896. 
Levy,  L.  E. 

Acid  Blast  Method  and  Apparatus  for  Etching  Metal  Plates.— 19*^ 
Levy,  L.  E. 

Machine  for  Powdering  Plates  for  Etching. — 1904. 
Lewis,  Col.  Isaac  Newton. 

Machine  Gun. — 1918. 
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LiNDE,  Kabl  p.  G. 

Refrigeration  Processes. — 1914. 
Lowe,  Thaddeus  S.  C. 

Water  Gas  Process  and  Apparatus. — 1886. 

LOVEKIN,  L.  D. 

Expanding  and  Flanging  Machinery  and  Tools  for  all  Oasses  of  Tubes.— 
1904. 

Mallet,  A. 

Articulated  Compound  Locomotive. — 1908. 
Masks,  G.  £. 

Improvements  in  Artificial  Limbs. — 1893. 
Mason  and  Hamun  Company. 

Liszt  Organ. — 1901. 
Mesgenthaleb,  O. 

Linotype. — 1889. 

MiCHELSON,  A.  A. 

Work  in  Physical  Optics. — 1912. 
MoissAN,  Henri. 

Investigations  with  the  Electric  Furnace. — 1898. 
MORLEY,  E.  W.     , 

Determination  of  Fundamental  Magnitudes  in  Chemistry. — 1912. 

National  File  and  Tool  Company. 

Milling  Files. — 1909. 
Noble,  Alfred. 

Achievements  in  Civil  Engineering. — 1912. 
NoRTHRUP,  Edwin  F. 

.  Electric  Furnace  and  High  Temperature  Investigations.— 1917. 

Olsen,  Tinius. 

Testing  Machine. — 1891. 
Ott  and  Brewer. 

China  and  Porcelain  Wares. — 1856. 
Outerbridge,  a.  E.  Jr. 

Molecular  Structure  of  Cast  Iron. — 1904. 
Owens,  Michael  J. 

Bottle  Blowing  Machine — 1915. 

Parker,  J.  C. 

Steam  Generator. — 1902. 
Peckover,  J. 

Stone  Sawing  Machine. — 1895. 
Pelton  Water  Wheel  Company. 

Pelton  Water  Wheel.— 1894. 
Phillips,  F. 

Pressed  Steel  Pulley  for  Power  Transmission. — 1907. 
Powers  and  Weightman. 

Exhibit  at  The  Franklin  Institute  Exhibition  of  1874. — 1875. 
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Pratt  and  Whitney  Company. 

System  of  Interchangeable  Cut  Gears. — 1886. 

PUPIN,  M.  I. 

Art  of  Reducing  Attenuation  of  Electrical  Waves  and  Apparatus.— W. 

Ramsay,  R.  H. 

Railway  Car  Transfer  Apparatus. — 1886. 
Ramsay.  Sir  William. 

Discoveries  in  Chemistry. — 1913. 
Randolph,  Isham. 

Achievements  in  Civil  Engineering. — 1913. 
Rayleigh,  Lord. 

Researches  in  Physical  Science. — 1913. 
Roberts,  A.  and  P.  Company. 

Method  of  Closing  Niagara  Arch. — 1900. 
Robertson,  T.  Hart  and  Cowper,  Edward  A. 

Writing  Telegraph.— 1889. 
Rontgen,  W.  C. 

Investigations  of  a  New  Kind  of  Ray, — 1897. 
Roscx>E,  Sir  H.  E. 

Researches  in  Chemistry. — 1912. 
Rutherford,  Ernest. 

Advancement  of  Knowledge  of  Electrical  Theory. — 1910. 

Sauveub,  a. 

Metallography  of  Iron  and  Steel. — 1910. 

Shaw,  Thomas. 

Automatic  Device  for  Testing  Mine  Gases  and  System  of  Mine  Sig- 
naling.—1887. 

Shaw,  Edwin. 

Spindle  Support. — 1891. 

SiMONDS,  G.  F. 

Universal  Rolling  Machine. — 1889. 
Smith,  Edgar  F. 

Work  in  Electrochemistry. — 1914. 
Sfbluer,  Louis  H. 

Time  Telegraph.— 1881, 
Sprague,  F.  J. 

Multiple  Unit  System  of  Electric  Traction.— 1903. 
Squier,  Major  Geo.  Owen. 

Multiplex  Telephony. — 191 2. 
Steinmetz,  C.  p. 

Application  of  Analjrtics  to  Electrical  Engineering. — 1913. 
Stratton,  S.  W. 

Leading  Work  in  Metrology. — 1912. 

Talbot,  B. 

Open  Hearth  Steel  Process. — 1909. 
Tatham,  W.  p. 

Printing  Press.— 1875. 
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TayijOR,  E.  R. 

Electric  Furnace  and  Process  for  the  Manufacture  of  Bisulphide  of 

Carbon. — 1907. 
Tayijdr,  Fred,  and  White,  Maunsel. 

Process  of  Treating  Tool  Steel. — 1902. 
Tesla,  Nikola. 

Alternating  Electric  Currents  of  High  Frequency. — 1894. 
Thomson,  Euhu. 

Industrial  Applications  of  Electricity. — 191 2. 
Thomson,  Sir  Joseph  J. 

Leading  Work  in  Physical  Science. — 1910. 

TiLGHMAN,  B.  C. 

Sand  Blast— 1875. 
Turner,,  W.  V. 

Air  Brake  Design  and  Application. — 1909. 

U.  S.  Geological  Survey. 

Exhibit  of  the  Survey. — 1900. 
Underwood  Typewriter  Company. 

Typwriter. — 1909. 

Vauclain,  S.  M. 

Compound  Locomotive. — 1891. 
Von  Cuun.  G.  M. 

Spindle  Support — 1891. 

Walkup,  L.' 

Air  Brush.— 1886. 
Waterhouse,  a.  G.,  and  Forbes,  John  S. 

Art  of  Automatically  Heating  and  Sterilizing  Fluids. — 1901. 
Welsbach  Light  Company. 

Various  Manufactured  Products. — 1901. 
Weston,  Edward. 

Leading  Work  in  Electrical  Discovery  and  Application. — 19 10. 
White,  Munsel,  and  Taylor,  Fred  W. 

Process  of  Treating  Tool  Steel.— 1902. 

WiLCKES,  J. 

**  Econometer."— 1898. 
Wiley,  Harvey  W. 

Leading  Work  in  Agricultural  Chemistry. — 1910. 
Wood,  H.  A.  Wise. 

Autoplate  Machine. — 1909. 
Wright,  Orville. 

Distinguished  Work  in  Aviation. — 1914. 

Yanko,  Paul  von. 
Piano  Keyboard. — 1893. 

Zentmayer,  Joseph. 

Microscopes  and  Objectives. — 1875. 
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POTTS  MEDAL  AWARDS. 

1911-1920 
Barker*  Wendell  A. 

Wrenchless  Chucks — 1920. 
Bone,  William  A. 

Surface  Combustion  (Paper). — 1913. 

COBLENTZ,  W.  W. 

Reflecting  Power  of  Metals  (Paper). — 1911. 

Dahlgren,  Ulric 
."The  Production  of  Light  by  Animals"  (Paper). — 1917. 

Gray;  Alexander. 

"Modern  Dynamo  Electric  Machinery"   (Paper). — 1918. 

Humphreys,  Wiluam  J. 

"The  Thunderstorm  and  Its  Phenomena"   (Paper). — 1915. 

Janney,  Reynold,  and*  Williams,  Harvey  D. 
Hydraulic  Speed  Gear. — 1919. 

Ken  nelly,  A.  E. 

Linear  Hot-Wire  Anemometer. — 1918. 
King,  Louis 'V. 

Improvements  in  Linear  Hot- Wire  Anemometers. — 1918. 

Landreth,  Clarence  P. 

Direct  Oxidation  Process. — 1919. 
Lyon,  T.  L.,  and  Bizzell,  James  A. 

"Relation  of  Plants  to  the  Nitrate-content  of  Soils"  (Paper). — 1912. 

MoDjESKi,  Ralph. 

"Design  of  Large  Bridges  with  Special  Reference  to  Quebec  Bridge" 

(Paper).— 1914. 
Murray,  W.  S. 

"  Conditions  Affecting  the  Success  of  Main  Line  Electrification  "  (Paper). 

— 1916. 

Williams,  Harvey  D.,  and  Janney,  Reynold. 
Hydraulic  Speed  Gear. — 1919. 

LONGSTRETH  AWARDS. 

1890-1920. 
Abbe,  C. 

"  Meteorology  "    (  Paper) . — 1913. 
Abbott,  Robert  R. 

"Modern  Steels  and  Their  Heat  Treatment"    (Paper).— 1916. 
Achard,  F.  H.,  Kennelly,  A.  E.,  Dana,  A.  S. 

"  Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails  "  (Paper).— 

1917. 
Adams,  W.  G.,  and  Forbes,  J.  S. 

Stop  Valve  for  Radiators. — 1893. 
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ArfXANDER,  John  E. 

'      "  Phonosphcre." — 1905. 

Alteneoer,  Theodore  and  Sons. 

Drawing  Pen.— 1905. 
Armstrong,  Wm.  T.,  and  G)x,  Jacob  D. 

Grip  Socket. — 1896, 
Abnold,  B.  J. 

Magnetic  Clutches  and  System  of  Electric  Power  Station  Construction. 
—1903. 
Austin,  John  T. 

Austin  Organ. — 1917. 

Ball,  John  D. 

"Investigations   of    Magnetic   Laws    for   Steel   and   Other   Materials" 

(Paper).    191 7. 
Baskerville,  C4 

"Chemistry  of  Anaesthetics"   (Paper).— 1912. 
Bates,  E.  G. 

Typographic  Numbering  Machine. — 1895. 
Baush,  Christian  H. 

Radial  Drilling  Machine.— 1894. 
Becker,  Christopher.  A. 

Chainomatic  Balance. — 1917. 
Bennett  Typewriter  Company. 

Typewriter. — 1909. 
Bloede,  V.  G. 

Process  of  Tinting  Fabrics. — 1894. 
BoNNELL,  Russell,  and  Schmitt,  Henry  J. 

(jate  Valves. — 1901. 
Bradburn  and  Pennock. 

Process  of  Obtaining  Alumina  from  Bauxite.— 1893. 
BreeDj  G. 

Apparatus  for  Producing  Musical  Sounds  by  Electricity.— 1908. 
Bristol,  W.  H. 

Recording  Pressure  Gauge. — 1894. 
Brown,  Harold  P.,  and  Edison,  Thomas  A. 

Rail  Bonds  and  Electrical  Contacts. — 1899. 

Caffrey,  C.  S.,  and  Company. 

Improvement  in  Carnages  and  Wagons.— 1900. 
Carty,  J.  J. 

Bridging  Bell  System. — 1905. 
Chaffee,  E.  L. 

"Continuous  Electric  Oscillations"  (Paper).— 1913. 
Chance,  E.  M. 

"Pathogenic  Mine  Atmospheres"  (Paper). — 1912. 
Cheney.  W.  L 

Lathe  Tool  and  Support. — 1895. 
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» 

Chenoweth,  a.  C. 

Method  of  Constructing  Sewers. — 1892. 
Clark,  Wm.  H.,  and  Collins,  Frank  W. 

Cortlandt,  Howe  Ventilating  Stove. — 1894. 
Collins,  Frank  W.,  and  Clark,  Wm.  H. 

Cortlandt,  Howe  Ventilating  Stove. — 1894. 
Colt's  Patent  Fire  Arms  Manufacturing  Company. 

Automatic  Pistols. — 1906. 
Colt,  J.  B.,  and  Company. 

Projection  Lantern — 1895. 
Cooper,  W.  S. 

Specimens  of  Aluminum  Castings. — 1895. 
Cox,  Jacx)b  D.,  and  Armstrong,'  Wm.  T. 

Grip  Socket. — 1896. 
Creighton,  H.  Jermain. 

"The  Deteriorating  Action  of  Salt  and  Brine  on  Reinforced  Concrete" 

(  Paper)  .—1918. 
Crisfield,  J.  A.  P. 

Moisture  Determinator  for  Coke  and  the  Like. — 191 1. 

CUMMINGS.  H.  H. 

Speed  Controllers. — 1903. 
CUSHMAN,  A.  S. 

"Researches  on  the  Corrosion  of  Iron  and  Steel"  (Paper).— 1908. 

Dana,  A.  S.,  Kennelly,  A.  E.,  Achard,  F.  H. 

"Experimental  Researches  on  the  Skin  E£Fect  in  Steel  Rails"  (Paper). 

— 1917. 
.Deshler,  Charles,  and  McAllister,  Edward  J. 

Portable  Photometer. — 1900. 
DeVoe,  W.  R. 

Conduit  Electric  Railway. — 1894. 
Dodge,  Wallace  H. 

Wooden  Split  Pulley.— 1891. 
DooLriTLE,  T,  B.  I 

Hard  Drawn  Copper  Wire. — 1898.  I 

Draper,  C.  W.  J 

Computing  Machine  with  Indicating  and  Registering  Mechanbm.— 1904- 

Eberhardt,  Henry  E.,  and  Ulrich,  Frederick  L.  ' 

Radial  Gang  Cutters.— 1904. 
Edison,  Thomas  A.,  and  Brown,  Harold  P. 

Rail  Bonds  and  Electrical  Contacts. — 1899. 
Edwards,  Levi  Talbot. 

Compound  Air-Lift  System. — 1918. 
Ellis,  Carleton. 

Paint  and  Varnish  Remover. — 1916. 
Eve,  a.  S. 

"Modern  Views  on  the  Constitution  of  the  Atom"  (Paper). — 1916. 
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Fay,  C.  N.,  Sholes,  Z.  G.,  and  Hochklassen^  H. 
Typewriting  Machine. — 1901. 

POLLETT,  W.  I. 

Time  Stamp. — 1906. 

FOLMEK  AND  SCHWING  MANUFACTURING  COMPANY. 

Grafiex  Cameras. — 1905. 
Forbes,  J.  S.,  and  Adams,  W.  G. 

Stop  Valve  for  Radiators. — 1893. 
Frick,  Fred. 

Electric  Program  Clock. — 1899. 
Fuller,  G.  W. 

"Biochemical   and   Engineering  Aspects   of    Sanitary   Water    Supply" 
(Paper). — 1916. 

Goldman,  Henry. 

Arithmachine. — 1901 . 
Granbery,  J.  H. 

Stadia  Rod. — 1909. 

Heilprin,  a. 

Improved  Ventilating  Car  Window. — 1897. 
Henning.  G.  C. 

Pocket  Recorder  for  Tests  of  Materials. — 1899. 
JHepburn,  J.  S. 

"Chemistry  of  Sugar"  (Paper). — 1911. 
Herr,  H.  T. 

"Development  of  Steam  Turbines"  (Paper). — 1914. 
Hill,  F.  B. 

Improvement  in  the  Treatment  of  Sewagre. — 1893. 
HiRscH,  H.  H. 

Electric  Safety  Lamp. — 1914. 
HoADLEY,  H.  G.,  Williams,  H.  D.,  Lewis,  K  C. 

Lever  and  Ratch  Attachment. — 1900. 

HOCHKLASSEN,  H.,  FaY,  C.  N.,  AND  ShOLES,  Z.  G. 

Typewriting  Machine. — 1901. 

HOLLINGSHEAD,  W.   B 

Automatic  Disinfectant  Ejector. — 1898. 
•Holm AN,  A.  J.,  and  Company. 

Self -Pronouncing  Bibles. — 1900. 
HoovEN,  Owen,  Rentschler  Company. 

The  Hooven  Automatic  Typewriter. — 1917. 
Humphreys,.  W.  J. 

"Volcanic  Dust,  Climatic  Changes  and  Ice  Ages"  (Paper). — 1914, 
Hyde,  E.  P. 

"Physical  Production  of  Light"   (Paper).— 191 1. 

International  Light,  Heat  and  Power  Company. 
Incandescent  Lamp. — 1901. 


92  YEAR  BOOK  OF 

International  Money  Machine  Company. 

Money  Machine. — 1917. 
Ives,  H.  E.,  Kingsbury,  E.  F.,  Karrer,  E. 

"The  Physics  of  the  Welsbach  Mantle"   (Paper).— 1919. 
Ives,  H.  E. 

"Artificial  Daylight"   (Paper).— 1915. 
Ives,  H.  E. 

Improvements  in  Diffraction  Color  Photographs  and  Mode  of  Making 

Same. — 1907. 
Ives,  F.  E. 

Photo-Micrographic  Process. — 1903. 
IviNs,  E. 

Process  of  Tube  Making. — 1894. 

Johnston,  A.  L. 

Automatic  Safe  Electric  Disconnector. — 1894. 
Jones,  H.  C. 

"Nature  of  Solution"  (Paper). — 1913. 
Jones,  J.  R. 

Machine  for  Rolling  Car  Wheels. — 1892. 

Karns,  J.  P.,  Company. 

Tunneling  Machine. — 1909. 
Karrer,  E.,  Kingsbury,  E.  F.,  Ives,  H.  E. 

"The  Physics  of  the  Welsbach  Mantle"  (Paper).— 191 9. 
Kemp,  W.  W.,  and  Van  Horn,  W.  H. 

Gas  System. — 1919. 
Kennelly,  a.  E.,  Achard,  F.  H.,  Dana,  A.  S. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper). 

— 1917. 
•Kingsbury,  E.  F.,  Karrer,  E.,  Ives,  H.  E. 

"The  Physics  of  the  Welsbach  Mantle"  (Paper).— 1919. 
KiNKEAD  Manufacturing  Company. 

Apparatus   for  Aligning  and  Levelling  Shafting. — 1914. 
Kitson,  a. 

System  of  Oil  Heating  and  Incandescent  Lighting. — 1901. 
Knapp,  I.  N. 

"Natural  Gas"  (Paper).— 1913. 
Kroll,  G. 

Convertible  Carriage. — 1896. 
Laird,  Schober  and  Company. 

General  Excellence  in  Manufacturing  Shoes. — 1900 
Lathrop,  E.,  and  Schreiner,  O. 

"Organic  Constituents  in  Soil"   (Paper).     1912. 
Ledoux,  J.  W. 

Fluid  Meter. — 1919. 
Leeds,  Morris  E. 

Recording  Devices. — 1920. 
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Lenker,  Will  G. 

L-E-Vation  Rod. — 1915. 
Levy,  Max 

Counting  Chamber  for  Haemoc3rtometer. — 191 7. 
Lewis,  £.  C,  Williams,  H.  D.,  Hoadley*,  H. 

Lever  and  Ratch  Attachment. — 1900. 
Lewis,  John  F.,  and  Mattes,  Wm.  F. 

Locomotive  Cylinder  Lubricator. — 1894. 
Lewis,  W. 

Inertia  Indicator. — 1899. 
Lloyd,  M.  G. 

''Magnetic  Hysteresis"    (Paper). — 191 1. 
Lodge.  George. 

Electro-Magnetic  Street  Railway  System. — 1896. 

LUCKIESH,  M. 

"The  Visibility  of  Airplanes"  (Paper).    1920. 
LuPTON,  D.,  Sons  and  Company. 

Automatic  Qosing  Fireproof  Metal  Window. — 1904. 

Mackay,  Wm.  M. 

Patent  Operating  Valve. — 1893. 
McAllister,  E.  J.,  and  Descbler,  Charles. 

Portable  Photometer. — 1900. 
Marsh,  £.  B. 

Metallic  Comer  Bead. — 1897. 
Mattes,  Wm.  F.,  and  Lewis,  J.  F. 

Locomotive  Cylinder  Lubricator. — 1894, 
Meeker,  G.  H. 

New  Apparatus  and  Method  in  Oinical  Chemistry. — 1906. 
Menlo  Park  Ceramic  Works. 

Decorative  Tile  and  Faience  Work. — 1890. 
MiLEY,  Henry  M.,  and  Michael, 

Color  Photography. — 1905. 
Miller,  Dayton  C. 

"A  32-Element  Harmonic  Synthesizer*'  (Paper).— 1917. 
Moore,  Richard  B. 

"Biography  of  Sir  William  Ramsay"   (Paper). — 1919. 
MORSELL.  W.  F.  C. 

Sectional  Models  for  Stereometric  Representation. — 1903. 

NORTHRUP,  E.  F. 

"Vortex  Motion  in  Liquids''  (Paper). — 1912. 


Pantasote  Leather  Company. 

"  Pantesote."— 1896. 
Philadelphia  Cremation  Soctety. 

System  of  Cremation. — 1892. 
Pitkin,  A.  J. 

Compound  Locomotive. — 1891. 


94  YEAR  BOOK  OF 

PiTTLEK,   J.    W.,    VON 

Turret  Lathe.— 1903.  , 

Prestwich,  John  Alfred. 

Patent  Fluid  Gauge.— 1918. 

Rankin,  George  A, 

"Portland  Cement"   (Paper).— 1917. 
Reckunghausen,  M.,  von 

"Ultra- Violet  Rays"  (Paper).— 191 5. 
Reese,  Captain  B.  D. 

Dirigible  Balloon. — 1910. 
Reeves,  Milton  O. 

Variable  Speed  Countershaft. — 1900. 
Regan,  H.  C,  Jr. 

Closed  Conduit  Electric  Railway. — 1897. 
Richards,  G.  M. 

Automatic  Fluid  Pressure  Friction  Clutch.— 1897. 
RiKER,  C.  L. 

Riker  Basin  System. — 1900. 
Ringland,  Albert,  and  Schoenfuss,  F.  H. 

Portable  Brinell  Meter.— 1917. 
RoBY,  Henry  W. 

Screw  Jack. — 1891. 
Roeder,  J.  E. 

Improvement  in  Windows. — 1892. 
Roper,  C.  F.,  and  Company. 
.  Safety  Propellers — 1909. 

ROSENDALE   BeLTING   COMPANY. 

Camel  Hair  Belting.— 1893. 
ROUSSEL,  W.  J. 

Cipher  Code  System. — 1902. 
RUSBY,  J.  M. 

"Industrial  Combustible  Gases"  (Paper).— 1914. 

Rushton,  K. 

Improvements  in  Trailing  Trucks  for  Locomotives.— 1910. 
RuuD  Manufacturing  Company. 

Instantaneous  Automatic  Water  Heater.— 1904. 

Schemerhorn,  W.  George. 

Folding  Boat.— 1891. 
Schlink,  Frederick  J. 

Stabilized  Platform  Weighing  Scale.— 1919. 
Schmidt,  Max,  and  Sieber,  Joseph. 

Movable  Sidewalk. — 1894. 
Schmidt,  Henry  J.,  and  Bonnell,  Russell. 

Gate  Valves.— 1901. 
Schoenfuss,  Frank  H.,  and  RiN(aj\ND,  Albert. 

Portable  Brinell  Meter.— 1917. 
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SCHREINER,  O.,  AND  LaTHSOP,  K 

"Organic  Constituents  in  Soils"  (Paper).— 1912. 
Scripture,  E.  W.  ' 

Color  Sense  Tester. — 1903. 
Settz  and  Barnes. 

Coal  Loading  and  Screening  Machines. — 1904. 
Sharfles  Specialty  Company,  The. 

Sharpies  Super-Centrifuge. — 1916. 
Shaw,  H.  M. 

Lightning  Arrester. — 1904. 
Shellenbach,  L. 

Variable  Speed  Countershaft. — 1903. 
S  holes,  Z.  G.,  Fay,  C.  N.,  and^ochklassen,  H. 

Typewriting  Machine. — 1901. 
Si£BER,  Joseph,  and  Schmidt,  Max  E. 

Movable  Sidewalk. — 1894. 
Skinner,  Dr.  Joshua  J. 

"Soil  Aldehydes"  (Paper). — 1919. 
Snook,  Homer  Clyde. 

X-Ray  System. — 19 19. 
Star  Brass  Manufacturing  Company. 

Steam  Gauge. — 1894. 
Stearns  Manufacturing  Company. 

Automatic  High  Speed  Engine. — 1892. 
Stone,  John  Stone. 

"Propagation  of  Electric  Waves  Along  Wires"   (Paper). — 1913. 
Stradling.  George  F. 

"Modern  Theories  of  Magnetism"  (Paper). — 1916. 
Stumpf,  J. 

Una  Flow  Steam  Engine. — 1909. 

Taintor,  C.  C. 

Positive  Saw-Set. — 1895. 
Taussig,  John  H.,  and  Zeek,  Charles  F. 

Automatic  Operation  of  Water  Gas  Sets. — 1918. 
Teal.  B.  F. 

Anti- friction  Universal  Joint  for  Shaft uig. — 1909. 
Thomas,  C.  C. 

"Measurement  of  Gases"  (Paper). — 1912. 
Toerring,  C.  J.,  Company. 

Electric  Arc  Lamp. — 1903. 
Townsend,  T.  F. 

Improved  Thermometer  Support. — 1907. 
Tucker,  W.  H. 

Letter  and  Document  Files. — 1900. 
Turner.  W.  V; 

"Locomotive  Air-Brake"   (Paper). — 191 1. 
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TUTWILEK,  C.  C. 

"Recovery  of  Gas  Works  By- Products "  (Paper).— 1915. 

% 

Ulrich,  Fredesick  L.,  and  Eberhardt,  Henry  £. 

Radial-Duplex  Gang  Cutters. — 1904. 
Underwood,  John,  and  Company. 

Combined  Calculating  and  Typewriting  Machine. — 191 5. 

Van  Aller,  Tycho. 

Calorizing  Process. — 1918. 
Van  Horn,  Wiluam  H.,  and  Kemp,  William  W. 

Kemp  Gas  System. — 19 19. 

Wagoner,  B.  G, 

Prepayment  Gas  Meter. — 19 16. 
Wagner  Electric  Manufacturing  Company. 

Single  Phase  Alternating  Current  Power  Motor. — 1902. 
Wahl,  J.  C,  AND  Goldberg,  H.  E. 

Adding  Machine. — 1916. 
Waterbury  Tool  Company 

Double  Universal  Joint. — 1914. 
Weidlog,  Charles  B. 

Indicator  for  Boring  Machines. — 1906. 
Welsbach  Light  Company. 

Various  Manufactured  Products. — 1901. 
Wentworth.  C.  C. 

Improvements  in  Hydraulic  Rams. — 1903. 
Wetherill,  Henry  Emerson. 

New  Physical  Diagnostic  Instruments. — 1906. 
Wheeler,  George  A. 

Step  Type  Escalator.— 1914. 
White,  J.  J. 

Journal  Box, — 1891. 
Whitehead,  J.  B. 

"  The  Electric  Strength  of  Air  and  Methods  of  Measuring  High  Volt- 
age"  (  Paper  ).--i9i8. 
Williams,  Brown  and  Earle. 

Kerosene  Lamp  for  Magic  Lanterns. — 1902. 
Williams.  H.  D.,  Hoadley,  H;  G.,  Lewis,  E.  C. 

Lever  and  Ratch  Attachment. — 1900. 

Yawman  and  Erbe  Manufacturing  Company. 

Rapid  Roller  Copier.— 1904. 
Young,  C.  D. 

"Locomotive  Superheaters"  (Paper).— 1915. 

Zeek,  Charles  F.,  and  Taussig,  John  H. 

Automatic  Operation  of  Water  Gas  Set.— 1918. 
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CERTIFICATE  OF  MERIT  AWARDS. 

American  Brazing  Company. 

Cast  Iron  Brazing. — 1903. 
American  Roller  Bearing  Company. 

Roller  Bearings. — 1902. 

Baylis,  R.  N. 

Brush  Holder  and  Brusher  for  Dynamos. — 1909. 
Bein,  Emil  J. 

Letter  and  Document  Files. — 1900. 
Blanton,  E,  a.,  Jr. 

Shaft  Coupling,  Nut  Locks,  Cams,  etc. — 191 0. 
Blonck,  W.  a. 

Boiler  Efficiency  Meter. — 1914. 
Branch,  C.  J. 

Electric  Light  Shade. — 1909. 
Brown  and  Getty. 

Bicycle  Support. — 1896. 
Byerly,  F.  E. 

Cutter  and  Cutter  Head. — 1893. 

Candee,  C.  H. 

Car  Truck  and  Journal  Bearings. — 1887. 
Cook,  J.  S. 

Self-Lubricating  Journal  Box.r-1898. 
Crocker- Wheeler  Company. 

Automatic  Electric  Brake  Motor. — 1902. 

DeRycke,  J. 

Steam  Separator. — 1894. 
Dodge,  W.  W. 

Wooden  Split  Pulley.— 1885. 

EXLSWORTH,    F.    G. 

The  Knudson  and  Ellsworth  Telephone. — 1891. 
Eltonhead,  W.  B. 
Nut  Lock.— 1885. 

General  Electric  Company. 

Magnetite  Lamp. — 1908. 
GiLSON,  Emery  G. 

Calorizing  Process. — 191 8. 
Glazier,  John  T.  and  Peter  F. 

Universal  Nozzle. — 1904. 

GOWDEY,  J. 

Compartment  Drawer. — 1902. 
Greene,  F.  V.  and  M.  A. 

Improvement  in  Windows. — 1892. 
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Haines,  R.  B.,  Jr. 

.    Automatic  Micrometier  Gauge  for  Hot  Metal. — i8g6. 
Hallanan,  M. 

Horseshoe  and  Pad. — 1896. 
Hallberg,  J.  H. 

Current  System  for  Trunk  Line  Railways. — 1906. 
Hanson,  Freeman. 

Wood  Turning  Machine. — 1891. 
Harbolsheimer,  J. 

Garbage  ^ox. — 1894. 
Havard,  Oliver  D.  • 

Coal  Meter. — 1918. 
Hays,  Charles  and  Joseph. 

COa  and  Draft  Recorder. — 1920. 
HtiLL.  Edgar. 

Caliper  Measuring  Device. — 1903. 

International  Burglary  Immunity  Company,  The, 
Electric  Protective  Devices. — 1905. 

Kinney,  R.  D. 

Internal  Fired  Water  Tube  Boiler. — 1899. 

Lance,  W.  L. 

Utilizing   Oil   Cloth   Waste.— 1888. 
Land,  S. 

Sash  Cord  Fastener. — 1886. 
Landau,  David,  and  Parr,  Percy  H.  ^ 

"A  New  Theory  of  Plate  Springs"  (Paper). — 1920. 

McChesney,  R. 

Improvement  in  T  Squares. — 1893. 
McIntyre  Company. 

Electric  Wire.-— 1893. 
Morse,  W.  F.,  and  Company. 

Household  Garbage  Carbonized. — 1895. 

Naber,  H.  a. 

Gas  Voltameter.— 1895. 
National  Nutrient  Company. 

Nutrium,  a  New  Food  Products. — 1902. 

NeU MEYER,  H.  F. 

Spray  Nozzle. — 1895. 

Parr,  Percy  H.,  and  Landau,  David. 

"A  New  Theory  of  Plate  Springs'*  (Paper). — 1920. 
Parvin,  a.  B. 

Tele-photo  Lens. — 1895. 
Phelps  Company,  The. 

Hylo-Incandescent  Lamp. — 1903. 
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Pittsburgh  Blue  Print  Company. 

Improvements  in  Blueprinting. — 1902. 

Regan  Grate  Bar  Company. 

Improvement  in  Grates. — 1900. 

RiDGWAY,  E.  B. 

Steam  Hydraulic  Etevator. — 1914. 
RiNN,  J.  J. 

Tent  Fastening. — 1904. 
Robinson,  Cyrus  R. 

Improved  Fire  Nozzle. — 1905. 
RoLiN,  Charles  W. 

Adjustable  and  Interchangeable  Grate. — 1918. 

Sadtler,  J.  P.  B. 

Water  Heater  for  Range  Boilers. — 1900. 
Schenck,  W.  T.  Y. 

Improvement  in  Hose  Reels. — 1893. 
Sheaf,  Philip  A. 

Circle  Drawing  Attachment  for  Microscopes. — 1916. 
Simpson,  W.  L. 

Steam  Separator. — 1894. 
Stein,  F.  J. 

An  Improvised  and  Simplified  System  of  Pitman  Phonography. — 1904. 
Sweetland,  Ernest  J. 

Metallic  Filter  Goth.— 1918. 
SwETT  AND  Lewis  Company. 

Static  Machine  for  X-Ray  Apparatus. — 1899. 

Tuckfteld,  C.  B. 

Stove  Pipe  Anchor. — 1896. 

Universal  Fire  Alarm  Company.  • 

Automatic  Safety  Device  for  Electric  Circuits. — 1897. 

Vanier,  G.  p. 

Potash  Bulb.— 1 914. 

Warden,  J.  T. 

Improved  Drawing  Board. — 1893. 
Weber  and  Company. 

Speaking  Attachment  for  Telephone. — 1894. 
White,  E.  M. 

Chimney  for  Incandescent  Lamp  Burners. — 1898. 
Wickersham,  W. 

Printers'  Quoin.— 1894. 
Wilkes,  M. 

Automatic  Cut-OflF  for  Slide  Valve  Engines. — 1889. 

Yale  and  Towne  Manufacturing  Company. 
Blount  Door  Check. — 1902. 


TERMS  AND  PRIVILEGES  OF  MEMBERSHIP 


The  members  of  the  Institute  are  divided  into  the  following  classes, 
viz.:  Resident  Members,  Stockholders,  Life  Members,  Permanent  Mem- 
bers, Non-resident  and  Associate  Members. 

Any  one  interested  in  the  purposes  and  objects  of  the  Institute  and 
expressing  a  willingness  to  further  the  same  may  become  a  member  when 
proposed  by  a  member  in  good  standing  and  elected  by  the  Board  of 
Managers. 

Terms. — Resident  members  pay  Fifteen  Dollars  each  year.  The  payment 
of  Two  Hundred  Dollars  in  any  one  year  secures  Life  Membership,  with 
exemption  from  annual  dues. 

Stock. — ^Second-class  stockholders  pay  an  annual  tax  of  Twelve  Dollars 
per  share,  and  the  holder  of  one  share  is  entitled  by  such  payment  to  the 
privileges  of  membership. 

Privileges. — Each  contributing  member  (including  non-residents)  and 
adult  holder  of  second-class  stock  is  entitled  to  participate  in  the  meetings 
of  the  Institute,  to  use  the  Library  and  Reading  Room,  to  vote  at  the  Annual 
Election  for  officers,  to  receive  tickets  to  the  lectures  for  himself  and  friend, 
to  attend  the  Section  meetings  and  to  receive  one  copy  of  the  Journal  free 
of  charge,  except  associate  members,  who  may  not  take  part. in  elections. 

Permanent  Members. — ^The  Board  of  Managers  may  grant  to  any  one 
who  shall  in  any  one  year  contribute  to  the  Institute  the  sum  of  One 
Thousand  Dollars  a  permanent  membership,  transferable  by  will  or  otherwise. 

Non-reHdent  Members. — Newly  elected  members  residing  permanently 
at  a  distance  of  twenty-five  miles  or  more  from  Philadelphia  may  be  en- 
rolled as  Non-resident  Members,  and  are  required  to  pay  an  entrance  fee 
of  Five  Dollars,  and  Five  Dollars  amiually.  Non-resident  Life  Member- 
ship, $75xx>. 

Contributing  members,  if  eligible,  tmder  the  non-resident  clause,  on 
making  request  therefor,  may  be  transferred  to  the  non-resident  dass  l^ 
vote  of  the  Board  of  Managers,  and  are  required  to  pay  Five  Dollars 
annually. 

Associate  Members. — Associate  members  are  accorded  all  the  privileges 
of  the  Institute,  except  the  right  to  vote  or  hold  office,  upon  the  payment  of 
annual  dues  of  Five  Dollars.  This  class  of  membership  is  limited  to  per- 
sons between  the  ages  of  seventeen  and  twenty-five  years.  Upon  readiing 
the  age  limit  they  become  eligible  to  the  other  classes  of  membership. 

Resignations  must  be  made  in  writing,  and  dues  must  be  paid  to  the  date 
of  resignation. 
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HONORARY  MEMBERS. 

Brigadier  General  JAMBS  ALLBlf ,  U.S^.  (Retired).  Army  and  Navy  Club,  Washington.  D.  C. 

Colonel  6BORGB  L.  ANDBRSON,  V.SJL.  (Retired).  Army  and  Navy  X^lub,  Washington,  D.  C. 

Prof.  SVANTB  AUGUST  ARRHBNIUS,  Nobel  Institute,  Stoclcholm.  Sweden. 

Colonel  JOHN  J.  CARTY,  American  Telephone  and  Telegraph  Company.  195  Broadway.  New 
York  City.  New  York. 

Prof.  CHAS.  F.  CHANDLER,  Columbia  University,  New  York  City,  New  York. 

Sir  JAMBS  DBWAR,  The  Royal  Institution.  London.  W.  i.,  England. 

Mr.  THOMAS  A.  BDISON,  Orange,  New  Jersey. 

Prof.  GBORGB  FORBBS,  No.  11  Little  College  St..  Westminster,  S.  W.,  London.  England. 

Prof.  HBNDRIK  A.  LORBNTZ,  Zylweg  76,  Haarlem.  Holland. 

Senator  GUGLIELMO  MARCONI,  31  Via  Garibaldi  Gianicolo.  Rome.  Italy. 

I>r.  T.  C.  MBNDBNHALL,  Ravenna.  Ohio. 

Rear  Admiral  JOSEPH  B.  MURDOCK,  U.S.N.  (Retired).  Danbury,  N.  H. 

Prof.  HBIKE  KAMERLINGH  ONNES,  University  of  Leiden.  Leiden,  Holland. 

Hon.  Sir  CHARLES  A.  PARSONS,  6  Windsor  Terrace  Newcastle-On-Tyne.  England. 

Mr.  RALPH  W.  POPE,  S70  Cherry  Street.  Elizabeth.  New  Jersey. 

Prof.  THEODORE  WM.  RICHARDS,  Wolcott  Gibbs  Memorial  Laboratory.  Harvard  Uni- 
versity. Cambridge.  Massachusetts. 

Major-General  GEORGE  OWEN  SQUIER,  War  Department.  Washington.  D.  C. 

Rear  Admiral  DAVID  WATSON  TAYLOR,  Bureau  of  Construction  and  Repair.  Navy  Depart- 
ment, Washington.  D.  C. 

Prof.  WM.  CAWTHORNE  UNWIN,  Palace  Gate  Mansions.  Kensington.  London.  England. 

Dr.  H.  W.  WILEY,  Room  xxao.  Woodward  Building.  Washington,  D.  C. 

Lieutenant  A.  B.  WYCKOFF,  U.S.A.  (Retired).  131  E.  H  Street,  Ontario,  California. 

CORRESPONDING  MEMBERS. 

Prof.  A.  8.  EVE,  McGill  University,  Montreal.  Canada. 

Prof.  CHAS.  FABRY,  x  Rue  Clapier.  Bouches-du  Rhone.  Marseille.  France. 

Mr.  T.  COMMERFORD  MARTIN,  29  West  39th  Street.  New  York  City.  New  York. 

Prof.  JOHN  SBALY  TOWNSEND,  New  College.  Oxford.  England. 

IN  MEMORIAM. 
Mr.  ISAAC  B.  THORN. 

MEMBERS. 

ABBOTT,  ROBERT  R.,  Metallurgical  Engineer.  The  Peerless  Motor  Car  Company,  Cleve- 
land, Ohio. 

ACHBSON,  EDWARD  G.,  Manufacturer,  Acheson  Corporation,  iEolian  Building,  35  West 
43d  Street,  New  York  City,  New  York. 

ADAMS,  HOWARD  L.,  Managing  Director.  Keystone  Institute.  Reading.  Pennsylvania. 

ADDICKS,  WALTER  R.,  Vice  President.  Consolidated  Gas  Company  of  New  York,  Z30  B. 
iSth  Street.  New  York  City.  New  York. 

ADRIANO,  FELIPE  T.,  Industrial  Chemist.  Malolos.  Bulakan.  Philippine  Islands. 

ADSIT,  CHARLES  G.,  Engineer.  Ponce  de  Leon  Apartments.  Atlanta.  Georgia. 

AKBLBY,  CARL  B.,  Taxidermist  and  Sculptor.  American  Museum  of  Natural  History,  77th 
Street  and  Central  Park  West.  New  York  City.  New  York. 

AXIMOFF,  NICHOLAS  W.,  Mechanical  and  Hydraulic  Engineer.  10x3    Harrison  Building, 
Philadelphia,  Pennsylvania. 

ALBRBCHT,  A.  C,  Vice  President,  North  Brothers  Manufacturing  Company,  Lehigh  Avenue 
and  American  Street,  Philadelphia,  Pennsylvania. 

ALLAN,  ANDRBW,  JR.,  Manufacturer  of  Bearing  Metals.  Harrison,  New  Jersey. 

ALLBMAN,  6BLLBRT,  Professor  of  Chemistry,  Swarthmore  (College,  and  for  mail,  8  Whittier 
Place,  Swarthmore,  Pennsylvania. 
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ALLBN.  HBNRY  B.,  Metallurgical  Engineer,  8zza  St.  Martins  Lane,  Chestnut  Hill.  Phila- 
aelphia.  Pennsylvania. 

ALLBN,  JAlfBS,  Brigadier  General.  U.S.A..  Army  and  Navy  Club.  Washington,  D.  C. 

ALLBN,  WILUAK  B.,  Clerk,  xog  S.  43rd  Street,  Philadelphia.  Pennsylvania. 

ALLBN.  WILUAK  N.,  Retired  Chemical   Manufacturer.   557  Church  Lane.  Germantown. 
Philadelphia.  Pennsylvania. 

ALUGBR,  WILUAK  T.,  Chemical  Engineer.  Harrison  Safety  Boiler  Works.  Z7th  Street  and 
Allegheny  Avenue,  Philadelphia.  Pennsylvania. 

AL8BBRG,  CARL  L.,  Chief.  Bureau  of  Chemistry.  U.  S.  Department  of  Agriculture,  Wash- 
ington. D.  C. 

AKRAlf ,  PHILIP  WBRNBR,  Student.  4000  Pine  Street.  Philadelphia.  Pennsylvania. 

ANDBRSBN,  OLAF,  Geologist,  Mineralogical  Institute.  Kristiania.  Norway. 

ANDERSON  FRANK,  l^ining  Engineer,  468  zath-East  Street.  Salt  Lake  City.  Utah. 

ANDERSON.  Colonel  GEORGE  L..  Electrical  Engineer.  U.S.A.,  Army  and  Navy  Club,  Wash- 
ington,  D.  C. 

ANDERSON.  ROBERT  J..  Metallurgical  Engineer.  U.S.  Bureau  of  Mines.  Experiment  Ststion. 
Pittsburgh,  Pennsylvania. 

ANDREWS.  W.  S..  Consulting  Electrical  Engineer,  General  Electric  Company.  SchenecUdy 
New  York. 

ANGBRBR,  VICTOR,  Vice-President,  Taylor- Wharton  Iron  and  Steel  Company,  P.  O.  Box  Z62. 
Ridley  Park.  Pennsylvania. 

APPEUAUlf .  ALAN  I.,  Chemist,  P.  O.  Box  808,  Trenton.  New  Jersey. 

ARMSTRONG,  WILUAK  R.,  Clerk.  Powers- Weight man-Rosengart en  Company.  Philadel- 
phia, Pennsylvania. 

ARRHENIUS.  SVANTE  AUGUST,  Professor.  Nobel  Institute.  Stockholm.  Sweden. 

ARNT,  H.  v.,  Professor  of  Chemistry.  ZZ5  West  68th  Street.  New  York  City.  New  York. 

ASBV,  WALDBMAR,  Research  Chemist,  Research  Department.  Pennsylvania  Salt  Mannfac- 
turing  Company.  Greenwich  Ppint,  Philadelphia,  Pennsylvania. 

ASHBROOK,  DONALD  S.,  Chemist.  3404  Willard  Street,  Wilmington,  Delaware. 

ASHURST,  JOHN,  Librarian,  The  Free  Library  of  Philadelphia,  Z3th  and  Locust  Streets. 
Philadelphia.  Pennsylvania. 

ASHKBAD,  FRANK  K.,  Civil  Engineer,  8z6  Ivy  Street,  Pittsburgh,  Pennsylvania. 

ATLBB.  JOSHUA  W..  Naval  Architect,  Wm.  Cramp  and  Sons*  Ship  and  Engine  Building 
Company,  and  for  mail,  Riverton,  New  Jersey. 

ATLBB,  WALTER,  Civil  Engineer,  taog  John  Street.  Baltimore.  Maryland. 

ATTBRBURY,  W.  W.,  Vice  President.  Pennsylvania  Railroad  Company.  Broad  Street  SUtion. 
Philadelphia,  Pennsylvania. 

ATWATER,  RICHARD  M.,  Consulting  Mining  Engineer,  Scarsdale,  New  York. 

AUDBNRIBD,  LEWIS,  Eddystone,  Pennsylvania. 

AUSTIN,  W.  L..  Vice  Chairman  of  the  Board,  The  Baldwin  Locomotive  Works.  500  Nortk 
Broad  Street.  Philadelphia.  Pennsylvania. 

ATRBS,  EUGBNB,  E.,  Sharpies  Specialty  Company.  West  Chester.  Pennsylvania. 

BACON.  RAYKOND  FOSS,   Chemist    Director.    Mellon   Institute  of   Industrial  Resesrch« 
University  of  Pittsburgh,  Pittsburgh,  Pennsylvania. 

BABKELAND,  L.  H.,  Research  Chemist.  Snug  Rock,  Harmony  Park,  Yonkers-on-Hudsos. 
New  York. 

BAKER,  FRANKLIN,  JR.,   Manufacturer.  Wayne  Avenue  and  Hortter  Street,  Germaotovn. 
Philadelphia,  Pennsylvania. 

BAKER,  GEORGE  FALES,   Physician,  403  Lafayette  Building.  Philadelphia,  Pennsylvanis- 

BALCH,  ALFRED  C,  Publisher,  as?  South  6th  Street.  Philadelphia.  Pennsylvania. 

BALCH,  EDWIN  S.,  Attomey-at-Law.  Z634  Spruce  Street.  Philadelphia.  Pennsylvania. 

BALDWIN,  A.  STUART,  Chief  Engineer.  Illinois  Central  Railroad  Company,  Chicago.  Illinois. 

BALDWIN,  FREDERIC  E.,  (Retired).  2200  Walnut  Street.  Philadelphia.  Pennsylvania. 

BALLARD,  JUDSON  T.,    Chemist,  64 z6  North  zzth  Street,  Oaklane,    Philadelphia,  Penn- 
sylvania. 

BALLARD,  R.  H.,  Vice  President  and  Assistant  General  Manager.  Southern  California  Edison 
Company.  Edison  Building,  Los  Angeles.  California. 

BALLBNTINE,  WILLIAK  I.,  Vice  President.  Advance  Rumely  Company.  La  Porte,  Indians. 

BALUNGER,  WALTER  F.,  Architect.  N.  W.  Comer  Z7th  and  Arch  Streets,  Philadelphis. 
Pennsylvania. 

BANCROFT,  JOHN,  Manufacturer,  Wilmington.  Delaware. 

BANCROFT,  JOSEPH,  Vice  President  and  Treasurer.  Joseph  Bancroft  and  Sons.  Wilmington. 
Delaware. 

BANNISTER,  J.  C,  Lock  Box  a6,  Boston,  Massachusetts. 

I,  WHARTON,  Economist  and  Financier.  Port   Royal  Avenue,   Rosboroogh,  Phils- 
ddphia,  Pennsylvania. 
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BARNES,  JAMBS,  Professor  of  Physics,  Bryn  Mawr  College,  Bryn  Mawr,  Pennsylvania. 

BARNES,  JOHN  HAMPTON,   Attorney-at-Law,    Morris   Building.    1431    Chestnut   Street. 
Philadelphia,  Pennsylvania. 

BARNETT,  EDWIN  S.,  Wheat  Starch   Manufacturer.   701 1   Cresheim  Road.   Mount   Airy. 
Philadelphia  Pennsylvania. 

BARNHART,  G.  EDWARD,  iSronautical  Engineer,  191  Marion  Avenue.  Pasadena.  California. 

BARR,  JOHN  H.,  Mechanical  Engineer.  Remington  Typewriter  Company.  374  Broadway. 
New  York  City.  New  York. 

BARRETT,  C.  D.,  Assistant  Engineer  of  Tests.  Pennsylvania  Railroad  Company.  Test  Depart- 
ment. Altoona.  Pennsylvania. 

BARRINGER,  DANIEL  MOREAU,  Geologist  and  Mining  Engineer.  1342  Real  Estate  Trust 
Building.  Philadelphia.  Pennsylvania. 

BARTH,  CARL  G.,  Consulting  Engineer,  Room  2x6.  10  South  i8th  Street.  Philadelphia,  Penn- 
sylvania. 

BARTLESON,  T.  LEES,   Chemist,  E.  I.  duPont  deNemours  and  Company,  and  for  mail. 
2530  W.  x8th  Street,  Wilmington.  Delaware. 

BARTOW,  EDWARD,  Chemistry  Department.  State  University  of  Iowa.  Iowa  City.  lowx. 

BAR  WIS,  CALVIN  W.,  Civil  Engineer,  in  care  of  Pennsylvania  Railroad  Company,  Warren, 
Pennsylvania. 

BASFORD,  G.  M.,  President.  Locomotive  Feed  Water  Heater  Company.  30  Church  Street. 
New  York  City.  New  York. 

BASHORE,  B.  GORGAS,  Consulting  Chemical  Engineer.  Rice  &  Bashore.  Highland  Building 
Pittsburgh.  Pennsylvania. 

BASKERVnXB,  CHARLES,  Professor  of  Chemistry.  College  of  the  City  of  New  York.  New 
York  City,  New  York. 

BASSBTT,  WILLIAM  H.,  Technical  Superintendent,  American  Brass  Company,  Waterbury* 
Connecticut,  and  for  mail,  Cheshire.  Connecticut. 

BATES,  OinH^ARD,  Civil  Engineer.  332  South  Michigan  Avenue.  Chicago.  Illinois. 

BAUGH,  DANIBL,  Manufacturer.  20  South  Delaware  Avenue.  Philadelphia.  Pennsylvania. 

BEACH,  CHARLES  S.,  Designer  and  Machinist.  745  Main  Street.  Bennington.  Vermont. 

BEALE,  HORACE  A.,  JR.,  President.  Parkesburg  Iron  Company.  Parkesburg.  Pennsylvania. 

BEATH,  B.  R.,  Lapidist  and  Jeweler.  129  South  12th  Street.  Philadelphia,  Pennsylvania. 

BECK,  M.  A.,  Vice  President  and  Chief  Engineer,  Milwaukee  Electric  Crane  and  Manufactur- 
ing Company,  294  Greenbush  Street,  Milwaukee,  Wisconsin. 

BECKER,  IRWIN  A.,  Pharmacist,  in  care  of  Michael  Reese  Hospital.  2839  Ellis  Avenue. 
Chicago.  Illinois. 

BEBBER,  DIMNBR*  Attomey-at-Law.  705  Land  Title  Building.  Philadelphia.  Pennsylvania. 

BELFIELD,  T.  BROOM,   Manufacturer.    1905   Spring   Garden  Street.   Philadelphia.   Penn- 
sylvania. 

BELL,  J.  SNOWDEN,  Attomey-at-Law.  P.  O.  Box  629.  City  Hall  Station.  New  York  City. 
New  York. 

BEMBNT,  CLARENCE  S.,  3907  Spruce  Street.  Philadelphia.  Pa. 

BEMBNT,  WILLIAM  P.,  (Retired).  743  Real  Estate  Trust  Building,  Philadelphia,  Penn- 
sylvania. 

BENNETT,  FREDERICK  M.,  Mechanical  and  Electrical  Engineer.  XZ2  West  Pomona  Street, 
Philadelphia,  Pennsylvania. 

BBNZON,  GEORGE  H.,  JR.,  Mechanical  Engineer,  252  Mather  Road.  Jenkintown.  Penn- 
sylvania. 
BERG,  BRNST  J.,  Professor  of  Electrical  Engineering.  Union  College.  Schenectady.  New  York. 
BERG,  HOLGER  V.,  Chemical  Engineer.  Newport,  Delaware. 
BERLINER,  BBflLB,  Engineer.  Z458  Columbia  Road.  Washington.  D.  C. 

BERLINER,  HERBERT  8.,  Engineer,  in  care  of  Berliner  Gramophone  Company.  Montreal. 
Canada. 

BERRBSFORD,  A.  W.,  General  Manager,  the  Cutler-Hammer  Manufacturing  Company, 
Milwaukee.  Wisconsin. 

BEST,  W«  N.,  President,  W.  N.  Best,  Inc.,  Engineers  in  Caloric,  zx  Broadway,  New  York  City. 
New  York. 

BIDDLE,  CHARLES  M.,  JR.,  First  Vice  President,  Supplee-Biddle  Hardware  Company. 
5x7  Commerce  Street,  Philadelphia,  Pennsylvania.' 

BIDDLB,  ELIZABETH  C,  400  South  X5th  Street,  Philadelphia,  Pennsylvania. 

BIDDLB,  H.  W.,  Stock  Broker,  424  Chestnut  Street.  Philadelphia.  Pennsylvania. 

BIDDLE,  JAMES  C,  JR.,  Catholic  Priest.  Abey  of    Gethsemani.  Trappist  P.  O..  Kentucky. 

BIDDLB,  JAMES  G.,  Importer  of  Scientific  Apparatus.  Wallingford.  Pennsylvania. 

BIDDLB,  ROBERT,  President.  Biddle-Gaumer  Company.  3846-56  Lancaster  Avenue.  Phila- 
delphia. Pennsylvania. 

BIBRBAUM,  CHRISTOPHER,  H.,  Consulting  Engineer.  loxz  Mutual  Life  Building.  Buffalo. 
New  York. 


104  yEAR  BOOK  OF 

BI6BLOW,  S.  LAWRBlfCB,  Professor  of  General  and  Physical  Chemistry,  Univeraty  of 
Michigan.  Ann  Arbor,  Michigan. 

BIL6RAM,  HUGO,  Machinist,  X235  Spring  Garden  Street,  Philadelphia.  Pennsylvania. 

BILLINGS.  A.  W.  K.,  Civil,  Mechanical  and  Electrical  Engineer,  Apartado  570,  Barcelona. 
Spain. 

BILLOW,  CLAYTOlf,  O.,  Consulting  Engineer,  6800  Sheridan  Road,  Chicago.  Illinois. 

BILTBU,  THOMAS,  Mechanical  Engineer,  Astoria  Marine  Iron  Works,  Astoria.  Oregon. 

BINDER.  RICHARD  L.,  President,  K.  &  B.  Company.  Special  Electrical  Supplies.  931  North 
8tn  Street,  Philadelphia,  Pennsylvania. 

BIRCH,  6BORGB  W.,  JR.,  Chemist,  1414  East  Columbia  Avenue,  Philadelphia,  Pennsylvania 

BIRKINBINE,  CARL  PBTBR,  Engineer.  Parkway  Building.  Philadelphia.  Pennsylvania. 

BLACKMORB,  HBNRY  SPBNCER,  Chemist  and  Patent  Attorney.  P.  O.  Box  145.  Mount 
Vernon,  New  York. 

BLAIR,  A.  A.,  Analytical  Chemist,  406  Locust  Street.  Philadelphia.  Pennsylvania. 

BLAKBLEY,  ABRAHAM  G.,  Chief  Chemist.  Philadelphia  and  Reading  Coal  and  Iron  Com- 
IMmy.  Pottsville.  Pennsylvania. 

BLATZ,  FRBDBRICK  J.,  Leather  Manufacturer.  P.  O.  Box  967.  Wilmington.  Delaware. 

BLUM,  ARTHUR  N.,     Mechanical     Engineer.     Delmar- Morris    Apartments.    Germantown. 
Philadelphia.  Pennsylvania. 

BODINB,  SAMUEL  T.,  President.  The  United  Gas  Improvement  Company.  Broad  and  Arch 
Streets,  Philadelphia.  Pennsylvania. 

BOBXBL,  Manufacturer  of  Metal  Goods.  518  Vine  Street.  Philadelphia.  Pennsylvania. 

BOBRICKE,  FELIX  A.  (Retired).  Bryn  Athyn,  Pennsylvania. 

BOERICKB,  GIDEON,  Civil  Engineer.  Wynne  wood,  Pennsylvania. 

BOBRICKE,  JOHN  J.,  Metallurgist,  Secretary,  Primos  Chemical  Company,  and  for  mail. 
Merion,  Pennsylvania. 

BOND,  CHARLES  O.,  Manager,  Physical  Laboratory,  The  United  Gas  Improvement  Com- 
pany, and  for  mail.  Collegeville.  Pennsylvania. 

BONINB,  CHARLES  B.,  Consulting  and  Designing  Engineer.  Franklin  Trust  Building.  Pbila- 

delphia.  Pennsylvania. 
BOOZ,  H.  C,  Chief  Engineer.  Berwind- White  Coal  Mining  Company,  zioo  Commercial  Trast 
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Building.  Philadelphia,  Pennsylvania. 

BOROITER,  CYRUS,  Manufacturer  of  Fire  Brick  and  Clay  Retorts,  334  North  23rd  Street, 
Philadelphia,  Pennsylvania. 

BORTON,  GEORGE  W.,  President  and  General  Manager.  Pennsylvania  Crusher  Company, 
1324  Stephen  Girard  Building.  Philadelphia,  Pennsylvania. 

BOSTWICK,  JOHN  VAUGHAN,  Roxborough,  Philadelphia,  Pennsylvania. 

BOURNE,  GOERGE  L.,  Vice  President.  Locomotive  Superheater  Company,  30  Church  Street. 
New  York  City,  New  York. 

BOWBN,  SAMUEL  B.,  Manufacturer,  4th  Street  and  Sedgley  Avenue.  Philadelphia,  Pena- 
sylvania« 

BOWBR,  C.  P.,  Civil  Engineer  403  Westview  Avenue,  Philadelphia,  Pennsylvania. 

BOWER,  WILLIAM  HENRY,  Manufacturing  Chemist,  29th  Street  and  Grays  Perry  Rosd. 
Philadelphia.  Pennsylvania. 

BRADBURY,  ROBERT  H.,  Science  Teacher,  Southern  High  School.  2x00  Shunk  Street.  Phil- 
adelphia, Pennsylvania. 

BRADDOCK-ROGBRS,  K.,  Student,  Haverford  College.  Haverford.  Pennsylvania. 

BRADLEY,  A.  J.,  Manufacturer,  zox  Beekman  Street,  New  York  City.  New  York. 

BRADLEY,  FRANCIS,  Engineer,  Midvale  Steel  Company.  P.  O.  Box  1606.  Philadelphia. 
Pennsylvania. 

BRADSHAW,  HAMILTON,  Chemist.  Director.  Experimental  Station,  E.  I.  du  Pont  de 
Nemours  &  Company,  Henry  Clay,  Delaware. 

BRADSHAW,  WILLIAM  HBNRY,  Chemist,  1241  Carpenter  Street.  Philadelphia.  Penn- 
sylvania. 

BRADY,  EDWARD  J.,  Engineering  Research,  3x01  Passyunk  Avenue.  Philadelphia.  Penn- 
sylvania. 

BRBBD,  GEORGE,  Consulting  Engineer,  277  Harvey  Street,  Germantown,  Philadelphia. 
Pennsylvania. 

BRIMMER,  F.  E.,  Chemical  Manufacturer,  Hydrocarbon  Chemical  Company,  Lancaster, 
Pennsylvania. 

BRBWSTBR^  FRANK  H.,  General  Superintendent,  United  SUtes  Rubber  Reclaiming  Works. 
x8o  Woodbridge  Avenue,  Buffalo,  New  York. 

BRIBSEN,  FRITZ  V.,  Attomey-at-Law.  25  Broad  Street,  New  York  City.  New  York. 

BRIG  MAN,  B.  M.,  Professor  of  Engineering.  Universit  y  of  Louisville,  X19  West  Broadway. 
Louisville,  ICentucky. 

BRINLBY.  CHARLES  B.,  President,  American  Pulley  Company.  4^00  Wissahickon  Arenoe, 
Philadelphia,  Pennsylvania. 
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BRIIfTON,  RUSSELL  L.,  Carol  Boulevard,  Highland  Park.  Delaware  County,  Pennsylvania. 

BRINTON,  WILLIAM  C,  JR.,  Chief   Engineer,  Philips-Brinton  Company,  Kennett  Square, 
Pennsylvania* 

BROCK,  JOHN  PENN,  Vice  President,  American  Iron  and  Steel  Company,  Lebanon,  Penn- 
sylvania. 

BROCK,  JOHN  W.  511  Bullitt  Building,  Philadelphia,  Pennsylvania. 

BROMLEY,  JOSEPH  H.,    Manufacturer,  Chelten  and  Wissahickon.  Avenues.  Philadelphia. 
Pennsylvania. 

BROWN,  FRANCIS  SHUNK,  Lawyer,  1003  Morris  Building,  1431  Chestnut  Street,  Phila- 
delphia, Pennsylvania. 

BROWIV,  G.  H.,  Director.  Department  of  Ceramics,  Rutgers  College,  New  Brunswick,  New 
Jersey. 

BROWN,  J.  STANFORD,  P.  O.  Box  38,  Black  Hall,  Connecticut. 
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FLANDERS,  RALPH  E.,   Manager,  Jones  and  Lamson   Machine   Company,   and  for  mail, 
4X  Pleasant  Street,  Springfield,  Vermont. 

FLEISHER,  B.  W.,  Manufacturer,  230 x  Green  Street,  Philadelphia,  Pennsylvania. 

FLEMING,  FRANCIS  P.,  Attomey-at-Law.  301  Heard  Building,  Jacksonville,  Florida. 

FLETCHER,  W.  E.,  Technical  Director,  Atlas  Powder  Company,  X40  North  Broa'd  Street, 
Philadelphia,  Pennsylvania. 

FLYNN,  JAMES  A.,  Production  Engineer,  3254  North  X3th  Street,  Philadelphia;  Pennsylvania^ 

FOERSTERLING,  H.,  Chemist,  in  care  of  The  Abor  Farm,  Jamesburg,  New  Jersey. 

FOOTE,  ARTHUR  DE  WINT,  Civil  Engineer,  North  Star  Mines,  Grass  Valley.  California. 

FOOTE,  W.  M.,  Manufacturer  of  and  Dealer  in  Mineral  Products,  Swarthmore,  Pennsylvania. 

FORBES,  GEORGE,  Electrical  Engineer,  No.  11  Little  College  Street.  Westminster.  S.  W.» 
London,  England. 

FORD,  BRUCE.  Vice  President,  Electric  Storage  Battery  Company,  and  for  mail,  25  Summit 
Street,  Chestnut  Hill,  Philadelphia,  Pennsylvania. 

FORD,  FRANK  R.,  Engineer,  Ford,  Bacon  and  Davis,  1x5  Broadway,  New  York  City,  New 
York. 

FORREST,  CHARLES  N.,  Manager  Technical  Department,  Barker  Asphalt  Paving  Company » 
Maurer,  New  Jersey. 

FORSTALL,  WALTON,  Gas  Engineer,  The  United  Gas  Improvement  Company,  Broad  and 
Arch  Streets,  Philadelphia,  Pennsylvania. 
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FOSTBR.  CHARLBS  B.,  Lawyer  and  Mechanical  Expert,  St.  George  Road.  Ardmore.  Pena- 
•yivania. 

FOWLBR,  CLARBNCB  P.,  Consulting  Engineer.  Graham.  Parson  and  Company,  and  for  mail. 
107  Elmwood  Avenue,  Narberth.  Penniylvania. 

FRALBT,  JOSEPH  C,  Attomey-at-Law,  18x5  Land  Title  Building.  Philadelphia.  Pennsylvania. 

FRANK,  EDWIN,  Mechanical  Engineer,  C.  H.  Wheeler  Manufacturing  Company,  and  for  mail. 
53x6  Laurens  Street,  Germantown,  Philadelphia,  Pennsylvania. 

FRANKLIN,  BENJAMIN,  Civil  and  Consulting  Engineer.  906  Croser  Building.  Philadelphia. 
Pennsylvania. 

FRANKLIN,  MILTON  W.,  Consulting  Engineer,  Remy  Electric  Company.  Anderson.  Indiana. 

FRAZBR,  PERSIFOR,  JR.,  Shipbuilder,  Merchant  Shipbuilding  Company,  Bstey  Boildioc. 
Philadelphia,  Pennsylvania. 

FRAZIBR,  GEORGE  H.,  Banker.  P.  O.  Box  1630.  Philadelphia.  Pennsylvania. 

FRAZIBR,  WILLIAM  W.,  Farmer.  Rydal,  Pennsylvania,  and  for  mail,  Drexel  Building.  Phila- 
delphia, Pennsylvania. 

FRAZIBR,  W.  W.,  JR.,  Sugar  Refiner.  Lock  Box  X630,  Philadelphia.  Pennsylvania. 

FRBAR,  WILLIAM,  Chemist,  Sute  College,  Pennsylvania. 

FREEMAN,  HAROLD  A.,  (Retired).  St.  Davids,  Pennsylvania. 

FREEMAN,  W.  W.,  President,  The  Union  Gas  and  Electric  Company,  4th  and  Plum  StreeU 
Cincixmati,  Ohio. 

FRENCH,  HOWARD  B.,  Manufacturer,  410  Callowhill  Street,  Philadelphia,  Pennsylvania. 

FRERICHS,  F.  W.,  Vice  President.  Herf  and  Frerichs  Chemical  CompaSiy,  St.  Louis,  Missouri. 

FRETZ.  E.  S.,  Manufacturer.  The  Light  Manufacturing  and  Foundry  Company,  Pottstown. 
Pennsylvania. 

FRIES,  HAROLD  H.,  Manufacturing  Chemist,  9a  Reade  Street.  New  York  City,  New  York. 

FRUTCHEY,  CHARLES,  Superintendent,  IngersoU-Rand  Company.  Phillipsbuxg,  New  Jemy. 

FRY,  ANN  W.,  6433  Jefferson  Street,  Germantown.  Philadelphia,  Pennsylvania. 

FRYER,  GEORGB  O.,  Mechanical  Engineer,  ao3  Onondaga  Avenue,  Syxmcuae.  New  York. 

FUGUBT,  HOWARD,  560  Bullitt  Building.   X2x  South  Fourth  Street,  Philadelphia.  Penn- 
sylvania. 

FULLER,  GEORGB  W.,  Consulting  Engineer.  170  Broadway,  New  York  City,  New  York. 

FULWEILBR,  W.  H.,  Engineer.  319  Arch  Street.  Philadelphia,  Pennsylvania. 

FUNK,  N.  B.,  Electrical  Engineer.  030  Wynnewood  Road.  Philadelphia.  Pennsylvania. 

FURNESS,  HORACE  HOWARD,  JR.,  Writer.  70  x  Stephen  Girard  Building,  Philadelphia. 
Pexmsylvania. 

FURNESS,  RADCLYFFE,  Engineer  of  Research.  Midvale  Steel  Company,  P.  0.  Box  x6o6. 
Philadelphia,  Pennsylvania. 

■GARDNER,  ^NRY  A.,  Chemical  Engineer,  Assistant  Director,  Institute  of  Industrial  Re- 
search. Washington,  D.  C. 

•GARRBLS,  W.  L.,  Consulting  Engineer,  R.  R.  5«  Box  Z07,  Webster  Groves,  Missouri. 

•GARRISON,  F.  LYNWOOD,  Mining  Engineer,  xoip  Clinton  Street,  Philadelphia,  Pennsylvania 

•GARTLBY,  WILLIAM  H.,  Engineer  of  Gas  Manufacture.  The  United  Gas  Improvement  Com- 
pany, Broad  and  Arch  Streets,  PhilsNlelphia,  Pennsylvania. 

OAWTHROP,  CHARLES  S.,  Manufacturer  of  Railway  Cars,  Room  3424,  165  Broadwar. 
New  York  City.  New  York. 

GAZZAM,  JOSEPH  M.,  Retired  Lawyer.  365  South  xpth  Street.  Philadelphia,  PennsylTsnia. 

'GBIST,  0.  H.,  Land  Title  Building.  Philadelphia.  Pennsylvania. 

•GEST,  WILLIAM  P.,  President.  Fidelity  Trust  Company,  32?  Chestnut  Street.  Philadelphia. 
Pennsylvania. 

OBTMAN,  FREDERICK  H.,  Chemist,  Hillside  Laboratory,  SUmford.  Connecticut. 

OFRORER,  A.  H.,  Engineer,  The  Automatic  Transportation  Company.  3933-^5  Main  Street. 
Buffalo,  New  York. 

•GHERARDI,  BANCROFT,  Engineer  of  Plant.  American  Telephone  and  Telegraph  Company. 
X9S  Broadway.  New  York  City.  New  York. 

•GIBBONS,  JOSEPH  B.,  Laboratory  Assistant.  1538  Glenwood  Avenue.  Philadelphia.  Penn- 
sylvania. 

GIBBS,  A.  B.,  Chemist.  Pennsylvania  Salt  Manufacturing  Company,  Widener  Building,  Phila- 
delphia. Pennsylvania. 

OIBBS,  ALFRED  W.    Chief  Mechanical  Engineer.  Pennsylvania  Railroad  Company.  Broad 
Street  Station.  Philadelphia.  Pennsylvania. 

GIBBS,  E.  L.,  Inspector.  Interstate  Commerce  Commission,  and    for  mail,    3004  Herschell 
Street.  Jacksonville.  Florida. 

OIBBS,  WBBB  L.,  Lubricating  Engineer.  7734  South  Shore  Drive,  Chicago,  Illinois. 

GIBSON,  J.  J.,  District  Manager.  Westinghouse  Electric  and  Manufacturing  Company.  Bait 
Pittsburgh.  Pennsylvania. 

OILBRBTH,  FRANK  B.,  Consulting  Engineer.  68  Eagle  Rock  Way,  Montclair,  New  Jersey. 
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GILCHRIST,  JOHlf  F.,  Vice  President,  Commonwealth  Edison  Company,  Edison  Building. 
Chicago.  Illinois. 

GILL.  JOHN  D.,  Chemical  Engineer.  Atlantic  Refining  Company,  3144  Passytink  Avenue, 
Philadelphia.  Pennsylvania. 

GILLMOR,  R.  B.,  Electrical  Engineer.'  Gotham  Hotel.  5th  Avenue  and  55th  Street.  New  York 
City,  New  York.     ' 

GILPIN,  FRANCIS  H.,  Gas  Engineer.  22  Bdgemont  Avenue,  Summit.  New  Jersey. 

GITTBLSON,  FRANK,  Violinist.  10x7  Spruce  Street,  Philadelphia.  Pennsylvania. 

GLENDINNING,  ROBERT  B.,  Banker.  400  Chestnut  Street.  Philadelphia.  Pennsylvania. 

GLOVER,  HENRY,  Manufacturer,  3133  Midvale  Avenue,  Philadelphia.  Pennsylvania. 

GLOVBR,  R.  B., 

GOLDBAUM,  JACOB  S.,  Research  Chemist.  4636  Walnut  Street,  Philadelphia.  Pennsylvania. 

GOLDSCHIODT,  V.,  Professor,  Heidelberg  University,  and  for  mail,  Gaisberg  Strasse  9, 
Heidelberg.  Germany. 

GOLDSMITH,  EDWARD,  Retired  Chemist.  6s8^North  loth  Street.  Philadelphia,  Pennsylvania. 

GOLDSMITH,  EDWIN    M.,    Manufacturer.    Priedberger-Aaron    Manufacturing    Company, 
Logan  Station.  Philadelphia,  Pennsylvania. 

GOMBERG,  HOSES,  Professor  of  Chemistry.  723  Oxford  Road.  Ann  Arbor.  Michigan. 

GOODSPBED,  ARTHUR  W.,  Professor  of  Physics,  University  of  Pennsylvania.  Philadelphia. 
Pennsylvania. 

GOODWIN,  H.,  JR.,  Electrical  Engineer.  Superpower  Survey.  709  Sixth  Avenue.  New  York 
City,  New  York. 

GORDON,  HUGH  S.,  Mining  Engineer,  zo  Nevill  Court.  London.  England. 

GRAFTON,  E.  H.,  Chief  Chemist,  Quaker  City  Rubber  Company.  Wissinoming,  Philadelphia. 
Pennsylvania. 

GRAHAM,  HOWARD  S.,  Investment  Banker,  435  Chestnut  Street,  Philadelphia.  Pennsylvania. 

GRAHAM,  JOHN,  JR.,  Architect.  32  Summit  Street.  Chestnut  Hill.  Philadelphia.  Pennsylvania. 

GRAHAM,  Bookkeei>er,  X13  North  XQth  Street,  Philadelphia.  Pennsylvania. 

GRANBERY,  J.  H.,  Civil  Engineer,  in  care  of  Morgan,  Harjes  and  Company,  14  Place  Vendome. 
Paris.  France. 

GRAVBLL,  J.  H.,  Engineer.  Tilghman-Brookbank    Sand    Blast    Company,   149    Broadway, 
New  York  City.  New  York. 

GREBLE,  EDWIN,  JR.,  1708  Chestnut  Street.  Philadelphia,  Pennsylvania. 

GREEN,  GEORGE  ROSS,  Philadelphia  Electric  Company.  1000  Chestnut  Street,  Philadelphia. 
Pennsylvania. 

GREENE,  ARTHUR  M.,  JR.,  Professor  of  Mechanical  Engineering,  Rensselaer  Polytechnic 
Institute,  and  for  mail.  Sunnyslope,  Spring  Avenue,  Troy,  New  York. 

GREENWOOD,  RICHARD,  Acting  Superintendent.  1212  Allengrove  Street,  Frankford.  Phila- 
delphia, Pennsylvania. 

GREENWOOD,  TALMA  TEMPLE,  Research  Ennneer  and  Patent  Solicitor,  40  Court  Street. 
Boston,  Massachusetts,  and  for  mail.  East  Templeton,  Massachusetts. 

GREUL,  W.  HERMAN,  Mechanical  Engineer. 

GREVBMEYBR,  GEORGE  A.,  ia2  South  13th  Street.  Philadelphia.  Pennsylvania. 

GRIBBBL,  JOHN,  Gas  Meter  Manufacturer.  15 13  Race  Street.  Philadelphia.  Pennsylvania. 

GRIBBBL,  W.  GRIFFIN,  Gas  Meter  Manufacturer.  15 13  Race  Street.  Philadelphia.   Penn- 
sylvania. 

GRIEST,  THOMAS  H.,  Civil  Engineer,  163 1  Arch  Street.  Philadelphia.  Pennsylvania. 

GRIFFIN,  FRANK  H.,  Chief  Chemist,  Viscose  Company.  Marcus  Hook,  Pennsylvania. 

GRIFFIN,  MARTIN  L.,  Chemist.   Mt.  Hope  Finishing  Company.   North  Dighton.    Massa- 
chusetts. 

GRIFFITH,  WILLIAM,  Mining  Engineer  and  Geologist.  Coal  Exchange  Building.  Scranton. 
Pennsylvania. 

GRIFFITH ,  W.  O.,  Stenton  and  Evergreen  Avenues.  Chestnut  Hill.  Philadelphia.  Pennsylvania 

GRISCOM,  RODMAN  B.,  Banker.  231  Land  Title  Building.  Philadelphia.  Pennsylvania. 

GRISSINGBR,  EL  WOOD,  Consulting  Electrical  and   Mechanical  Engineer,   393  Lexington 
Avenue,  Buffalo.  New  York. 

GUBELMAN,  FREDERICK  J.,  President.  The  Regina  Company,  47  West  34th  Street,  New 
York  City.  New  York. 

6UCKER,  F.  T.,  Civil  Engineer  and  Contractor,  1450  Real  Estate  Trust  Building,  Philadelphia, 
Pennsylvania. 

6UDEMAN,  EDWARD,  Consulting  Scientific  Expert.  903  Postal  Telegraph  Building.  Chicago. 
Illinois. 

6URLEY,  FRANKLIN  C,   Assistant  Superintendent  in  charge  of  Manufacturing  Operation 
Benzol  Products  Company,  Marcus  Hook.  Pennsylvania. 

GUTHRIE,  BAYARD,  Superintendent,   Crucible  Steel  Company  of  America.  35th  Street  and 
A.  V.  R.  R.,  Pittsburgh,  Pennsylvania. 
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RADFISLD,  SIR  ROBERT  A.,  Bart..  F.  R.  S.,  aa  Carlton  House  Terrace.  London.  S.  W.. 

England. 
HAGAR,  WALTBR  F.»  JR.,  Manufacturer.  Keystone  Screw  Company,  Yardley,  PennsylTsnia 
HAHN,  C.  v.,  Ordnance  Department,  35a6  Filbert  Street.  Philadelphia,  Pennsylvania. 

HAnVBS,  CASPAR  WISTAR,    Civil    Engineer,    6oa6    Germantown    Avenue.    Philadelphia. 

Pennsylvania. 
HAIlVBSt  ROBERT  B.,  JR.,  Manufacturer  of  Rolling  Mill  Gauges  and  Haines'  Automatic 

Micrometer.  156  West  School  Lane,  Germantown,  Philadelphia*  Pennsylvania. 

HAINB8,  WILLIAM  A.,  Manufacturer  of  Fancy  Leather  Goods,  6445  Wissahickon  Avenne, 

Pluladelphia.  Pennsylvania. 
HAINBS,  WILLIAM  J.,  Real  Estate,  10 11  Chestnut  Street.  Philadelphia,  Pennsylvania. 

HALDBBfAN,  HORACE  L..  President.  Pulaski  Iron  Company,  xoo8  Real  BsUte  Trust  Build- 
ing, Philadelphia,  Pennsylvania. 

HALE,  EDBNRY  S.,  aoos  Chestnut  Street.  Philadelphia,  Pennsylvania. 

HALL,  C.  A.,  Chemical  Engineer,  Cresheim  Arms,  Alien  Lane,  Philadelphia,  Pennsylvania. 

HALL,  GEORGE  R. 

HALL,  R.  T.,  Rear  Admiral.  U.S.N..  Inspector  of  Machinery,  William  Cramp  and  Sons'  Ship 
and  Engine  Building  Company.  Philadelphia,  Pennsylvania. 

HALSEY,  WILLIAM  B.,  Electrical  Engineer,  a?  Fairview  Place,  comer  Church  Avenue.  Brook> 

lyn.  New  York. 
HAMILTON,  TABER.  Superintendent.  Louisville  Division.  P.  C.  C.  and  St.  L.  R.  R.  Compsoy. 

X335  W.  Main  Street.  Louisville,  Kentucky. 

HAMMER,  EDWARD  W.,  Consulting  Engineer,  160  Broadway.  New  York  City,  New  York. 

HAMMER,  WILLIAM  J.,  Consulting  Electrical  Engineer,  Hotel  Earle,  103  Waverly  Place. 
New  York  City,  New  York. 

HAND,  JOHN  L.,  Nautical  Instruments.  Haddonfield,  New  Jersey. 

HANTHORN,  JOSEPH  R.,  Mechanical  Engineer,  4135  Girard  Avenue,  Philadelphia.  Penn- 
sylvania. 

HARDING,  WILLIAM  H.,  Cement  Manufacturer.  Mechanical  and  Electrical  Engineer,  nn 
Land  Title  Building,  Philadelphia,  Pennsylvania. 

HARRIS,  FRANKLIN  M.,  Brick  Mason,  Parkside  Apartments.  40th  Street  and  Girard  Avenae. 
Philadelphia.  Pennsylvania. 

HARRISON,  ALFRED  C,  Retired  Sugar  Refiner,  660  Drexel  Building.  Philadelphia.  Peso- 
sylvania. 

HARRISON,  CHARLES  C,  (Retired).  400  Chestnut  Street,  Philadelphia,  Pennsylvania. 

HARRISON,  GEORGE  L.,  (Retired),  1704  Locust  Street,  Philadelphia,  Pennsylvania. 

HARRISON,  J.  K.  M.,  Engineer,  Ogontz.  Pennsylvania. 

HARRISON,  MITCHELL,  Financier^  Nokesville,  Virginia. 

HARRISON,  WILLIAM  W.,  Merchant.  1x9  North  xxth  Street.  Philadelphia.  Pennsylvania. 

HART,  CELARLES,  President,  Delaware  River  Steel  Company.  Chester.  Pennsylvania. 

HART,  EDWARD,  Professor  of  Chemistry.  Lafayette  College,  Easton.  Pennsylvania. 

HARTNESS,  lAMES,  President,  Tones  and  Lamson  Machine  Company,  and  for  mail.  30 
Orchard  Street,  Springfield,  Vermont. 

HARTUNG,  ADOLPH,  Paper  Merchant.  506  Race  Street,  Philadelphia,  Pennsylvania.' 

HARVEY,  RICHARD  P.,  Engineer,  71  First  Street,  San  Francisco.  California. 

HARTZEL,  FRANCIS  W.,  Carburetted  Water  Gas  Manufacturer,  7a8  Robbins  Avenue.  Phila- 
delphia, Pennsylvania. 

HASCHKA,  FERD.  T..  Watchmaker,  Tiffany  and  Company,  and  for  mail,  X35  West  78tb 
Street,  New  York  City.  New  York. 

HASSLACEDBR,  JACOB,  President,  Roessler  and  Hasslacher  Chemical  Company,  xoo  William 
Street,  New  York  City,  New  York. 

HASTINGS,  R.  C.  M.,  Inventor,  The  International  Telephone  Company,  Columbus  Sariofis 
and  Trust  Buildmg,  Columbus,  Ohio. 

HATTON,  T.   CHALIXEY,    Chief   Engineer,   Sewage    Commission,    City    Hall.    Milwaukee. 

Wisconsin. 
HAUPT,  LEWIS  M.,  Consulting  Engineer.  Cynwyd,  Pennsylvania. 
HAWKINS,  J.  DAWSON,  Metallurgist,  Colorado  Springs.  Colorado. 
HAWKSWORTH,  FRANKLIN  G.,  Dentist,  3x4  North  X3th  Street.  Philadelphia.  Pennsylvania. 

HAYWARD,  NATHAN,  President.  American  Dredging  Company.  Consulting  Engineer.  The 
Bell  Telephone  Company  of  Pennsylvania,  308  Chestnut  Street,  Philadelphia,  Penn- 
sylvania. 

HAZEN,  ALLEN,  Consulting  Civil  Engineer,  43nd  Street  Building,  New  York  City,  New  York. 

HEILMAN,  D.  B.,  Safety  Engineer.  U.  S.  Navy.  Norfolk  Yard,  Norfolk,  Virginia. 

HEITMANN,  EDWARD,  Electrical  Engineer,  Fairmount  Hotel,  3595  Boulevard,  Jersey  City. 

New  Jersey. 

HELME,  WILLIAM  E.,  Manufacturer,  1339  Cherry  Street,  Philadelphia,  Pennsylvania. 
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HBIVDBRSON,  GBORGB  R.,  Consulttnff  Engineer.  Aldine  Hotel,  1920  Chestnut  Street,  Phil- 
adelphia, Pennsylvania. 

HBNRY,  W.  C.  A.,  Superintendent  of  Motive  Power,  Pennsylvania  Lines  West  of  Pittsburgh, 
IZ06  Syndicate  Trust  Building,  St.  Louis,  Missouri. 

HBlfSON,  EDWARD  FRANCIS,    Lumber   Merchant,  921   North   Delaware  Avenue,   Phila- 
delphia, Pennsylvania. 

HEPBURN,  JOSEPH  SAMUEL,  Biological  Chemist,  U.  S.  Pood  Research  Laboratory,  1833 
Chestnut  Street,  Philadelphia,  Pennsylvania. 

HERING,  CARL,  Consulting  Electrical  Engineer,  210  South  Z3th  Street,  Philadelphia.  Penn- 
sylvania. 

HERING,  RUDOLPH,  Consulting  Hydraulic  and  Sanitary  Engineer,  170  Broadway,  New  York 
City,  and  for  mail,  40  Lloyd  Road,  Montclair.  New  Jersey. 

HERIIIG,  WALTER  E.,  President,  The  Globe  Ticket  Company,  ixa  North  12th  Street,  Phila- 
delphia, Pennsylvania. 

HERR,  EDWIN  M.,  President.  Westinghouse  Electric  and  Manufacturing  Company,  and  for 
mail,  140  Hutchinson  Avenue,  Edgewood  Park,  Pennsylvania. 

HERRBSHOFF,  NATHANAEL  GREENE,  Naval  Architect  and  Marine  Engineer,  Herreshoff 
Manufacturing  Company,  Bristol.  Rhode  Island. 

HERSAM,  ERNEST  A.,  Associate  Professor  of  Metallurgy,  University  of  California,  Berkeley, 
California. 

HERTY,  CHARLES  H.,  Chemist,  35  East  41st  Street.  New  York  City.  New  York. 

HESS,  HENRY,   Mechanical  Engineer,  928  Witherspoon  Building,  Philadelphia,  Pennsylvania. 

HETZEL,  FREDERICK  V.,  Mechanical  Engineer,  P.  O.  Box  366,  West  Chester,  Pennsylvania. 

HEXAMER,  CHARLES  A.,  Civil  Engineer,  Bullitt  Building,  Philadelphia.  Pennsylvania. 

HEXAMER,  C.  J.,  Civil  Engineer.  The  Bartram,  33d  and  Chestnut  Streets.  Philadelphia,  Penn- 

.  sylvania. 
HIGGINS,  JOHN  H.,  Engineer  of  Tests,  Camden  Forge  Company,  Camden,  New  Jersey. 
HILL,  JOHN  W.,  Consulting  Engineer,  35-36  Mitchell  Building,  Cmcinnatti.  Ohio. 
HILL,  ROY  LINDEN,  Chemist,  6x9  Bast  Broad  Street.  Tamaqua,  Pennsylvania. 

HIRES,  CHARLES  E.,  Manufacturing  Chemist,  206  South  24th  Street,  Philadelphia,  Penn- 
sylvania. 

HITCHCOCK,  MISS  FANNY  R.  M.,  4038  Walnut  Street.  Philadelphia.  Pennsylvania. 

HITCHINS.  ALFRED  B.,  Research  Chemist,  in  care  of  Ansco  Company,  Research  Laboratory, 
Binghamton,  New  York. 

UlTH,  B.  H.,  Chemist,  West  Virginia  Agricultural  Experiment  Station,  Morgantown,  West 
Virginia. 

HO,  HI  NAM,  Draftsman,  Philadelphia  Coppersmithing  Company,  and  for  mail,  5530  Angora 
Terrace,  Philadelphia,  Pennsylvania. 

HOADLEY,  ANTHONY  DE  H.,  Student,  Union  College,  Schenectady,  New  York. 

HOADLEY,  GEORGE  A.,  (Retired),  Swarthmore,  Pennsylvania. 

HODGES,  AUSTIN  L.,  Professor  of  Physics,  Nitro,  West  Virginia. 

HOFSTBTTER,  GEORGE,  Blank  Book  Maker,  Lithographer,  247-53  South  American  Street, 
Philadelphia.  Pennsylvania. 

HOLLAND,  WALTER  E.,     Research    Engineer,    Philadelphia    Storage    Battery    Company, 
Ontario  and  C  Streets.  Philadelphia.  Pennsylvania. 

HOLLANDER,  CHARLES  S.,  Chemist  and  Chemical  Engineer,  in  care  of  Rhom  and  Haas 
Company,  Bristol,  Pennsylvania. 

HOLLISTER,  S.  C,  Civil  Engineer,  in  care  of  Concrete  Ship  Section,  Emergency  Fleet  Cor- 
poration, 140  North  Broad  Street.  Philadelphia,  Pennsylvania. 

HOLMES,  GEORGE  R.,  Technical  Journalist,  135  Garrison  Avenue,  Jersey  City,  New  Jersey. 

HOLST,  L.  J.  R.,  Mechanical  Engineer,  6035  Carpenter  Street,  Philadelphia,  Pennsylvania. 

HONAMAN,  R.  KARL,  Electrical  Engineer,  Development  and  Research  Department,  Ameri- 
can Telephone  and  Telegraph  Company,  195  Broadway,  New  York  City,  New  York. 

HOOKER,  SAMUEL  C,  Chemist  and  Sugar  Refiner,  82  Remsen  Street,  Brooklyn,  New  York. 

HOOPES,  PENROSE  R.,   Draftsman,    10x5   South   Farragut   Terrace,    Philadelphia,   Penn- 
sylvania. 

HOPPIN,  WILLIAM,  Internal  Combustion  Engineer,  X52Z  Mount  Vernon  Street,  Philadelphiap 
Pennsylvania. 

HORN,  DAVID  W.,  Chemist,  616  Montgomery  Avenue,  Bryn  Mawr,  Pennsylvania. 

HORN,  FRANKLIN  S.,  Lunch  Room  Proprietor,  15x5  Arch  Street,  Philadelphia,  Pennsylvania. 

HORNSEY,  JOHN  W.,  Consulting  Engineer,  Summit,  New  Jersey. 

HORSTMANN,  W.,  President,  Wm.  H.  Horstmann  and  Company,  sth  and  Cherry  Streets, 
Philadelphia,  Pennsylvania. 

HORTON,  ROBERT  E.,  Consulting  Hydraulic  Engineer,  R.  P.  D.  No.  z,  Voorheesville,  New 
York. 

HOSKINS,  WILLIAM,  Chemist,  Room  2009,  xiz  West  Monroe  Street,  Chicago,  Illinois. 
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HOirSTON,  SAMUBL  F.,  Trustee,   509  Real  Bitate  Trust  Building,   Philadelphia,  Peon- 
iylrania. 

HOWARD,  A.  C,  Gss  Engineer,  6x  Broadway,  New  York  City,  New  York. 

HOWB,  ARTHUR  W.,  Broker,  i8zi  Walnut  Street,  Philadelphia,  Pennsylvania. 

HOWB,  F.  P.»  Iron  Manufacturer,  P.  O.  Box,  217*  Johnson  City,  Tennessee. 

HOWBLL,  JOHN  W.,  Engineer,  Lamp  Works,  General  Electric  Company,  Harrison,  New 
Jersey. 

HOWSON.  CHARLB8  HBNRT,  Patent  Solicitor  and  Engineer,  32  South  Broad  Street,  Phils- 
delpnia,  Pennsylvania. 

HOWSOn,  MISS  BWLY  B..  Instructor  in  Physics,  Agnes  Scott  College.  Decatur.  GeorBia- 

HOWSON,  HBNRT,  Patent  Solicitor  and  Engineer,  West  End  Trust  Building.  Philadelphia. 
Pennsylvania. 

H0W80N,  RICHARD,  40X  Woodland  Avenue,  Wayne,  Delaware  County,  Pennsylvania. 

HOTF,  BRNBST  L.,  Electrical  Engineer,  Natrona.  Pennsylvania. 

HVHN,  GEORGE  A.,  Banker.  Land  Title  BuUding.  Philadelphia.  Pennsylvania. 

HUMPHREY,  RICHARD  L..    Consulting   Engineer,   Harrison   BuUding.    15th   and   Market 
Streets,  Philadelphia,  Pennsylvania. 

HUMPHREYS,  ALBZANDBR  C,  Consulting  Engineer,  President.  Stevens  Institute  of  Tech- 
nology,  Hoboken,  New  Jersey. 

HUNT,  ROBERT  W.,  Consulting  Engineer,   2200   Insurance   Exchange   Building,  Chicsgo. 
Illinois. 

HUSTON,  CHARLES  L.,  Vice  President.  Lukens  Steel  Company.  Coatesville.  Pennsylvania. 

HUTCHINSON,  GARY  T.,  Consulting  Engineer,  65  West  54th  Street.  New  York  City.  New 
York. 

HUTCHINSON.  S.  PEMBBRTON,  President,  Westmoreland  Coal  Company.  324  South  3rd 
Street,  Philadelphia,  Pennsylvania. 

HUTTINGER,  W.  R.,  Mechanical  Engineer,  86  East  Greenwood  Avenue,  Lansdowne.  Penn- 
sylvania. 

HYDE,  EDWARD  P.,  Director,  Nela  Research  Laboratory.  Nela  Park.  Cleveland,  Ohio. 

IDB,  HBRBBRT  S.,  Manufacturer.  Troy,  New  York. 

INDAHL,  MAURTTZ  C,    Mechanical    Engineer,    248    East    Johnson    Street.    Philadelphia. 
Pennsylvania. 

INSULL,  SAMUBL,    President.   Commonwealth  Edison  Company,   72  West  Adams  Street. 
Chicago,  Illinois. 

ISRAEL,  JOSEPH  D..  District  Manager.  The  PhUadelphia  Electric  Company.  loth  and  Chest- 
nut Streets.  Philadelphia.  Pennsylvania. 

ITTNBR,  MARTIN  HILL,  Chief  Chemist.  Colgate  and  Company.  Jersey  City,  New  Jersey. 

IVES,  FRBD  B.,  Inventor.  1201  Race  Street.  Philadelphia.  Petmsylvania. 

IVES,  HBRBBRT  B.,  Physicist,  in  care  of  Western  Electric  Company.  463  West  Street.  New 
York  City,  New  York. 

JACKSON,  A.  C,  Manufacturer,  4530  Tacony  Street.  Philadelphia.  Pennsylvania. 

JACKSON,  JOHN  PRICE,   Pennsylvania  Commissioner  of  Labor  and  Industry.  HarrisburK. 

Peimsylvania. 
JACKSON,  WILLIAM  STEBLL,    Patent    Attorney.    100 1    Chestnut    Street.    Philadelphia. 

Pennsylvania. 

JACOBUS,  D.  S.,  Advisory  Engineer.  The  Babcock  and  Wilcox  Company.  85  Liberty  Street. 
New  York  City.  New  York. 

JANNBY,  JOSEPH  A.,  JR.,  Chestnut  Hill.  Philadelphia.  Pennsylvania. 

JEANES,  ISAAC  W.,  8  Chestnut  Street.  Philadelphia,  Pennsylvania. 

JEFFERSON,  J.  P.,  Manufacturer,  R.  P.  D.  No.  l,  Santa  Barbara.  California. 

JBFFBRIBS,  ZAY,  Metallurgical  Engineer,  in  care  of  Aluminum  Castings  Company.  sSoo 
Harvard  Avenue,  Cleveland,  Ohio. 

JBLUSONf  B.  T.,  Purchasing  Agent,  Chesapeake  and  Ohio  Railway  Company.  Richmoad' 

Virgmia. 
JENKINS,  C.  FRANCIS,  Inventor.  5502  i6th  Street.  N.  W..  Washington,  D.  C. 
JBNKINS,  THEODORE  F.,  Attomey-at-Law,  xxoo  Franklin  Bank  Building.  Philadelphia. 

Peimsylvania. 
JENNINGS,  W.  N.,  Business  Photographer,  1305  Arch  Street.  Philadelphia,  Pennsylvania. 

JOB,  ROBERT,  Vice  President.   Milton  Hersey  Company.  Limited,  84  St.  Antoine  Street. 

Montreal.  Quebec. 
JOHANSBN,  BRNBST,  Chemist,  439  South  51st  Street.  Philadelphia.  Pennsylvania. 

JOHNSON,  A.  L.,  Vice  President  and  General  Manager.  Corrugated  Bar  Company.  40a  Matual 

Life  Building.  Buffalo,  New  York. 
JOHNSON,  JAMBS  CURTIS,    General    Superintendent    of    Transportation.     Pennsylvania. 

Railroad  Co..  Broad  Street  Station,  Pniladelphia.  Pennsylvania. 
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JOHNSON,  WALTER  H.,  First  Vice  President  Philadelphia  Electric  Co..  1000  Chestnut  Street. 
Philadelphia,  Pennsylvania. 

JONES,  JONATHAN,  Engineer.  Manager  McClfntic- Marshall  Products  Company,  Jamshed- 
pur.  Via  Tatanagar  and  B.  N.  Railway,  Bengali,  India. 

JONES,  JONATHAN,  R.,  Iron  and  Steel  Manufacturer,   x8oo  Widener  Bldg.,  Philadelphia, 
Pennsylvania. 

JONES,  J.  LEVERING,  Attomey-at-Law,  705  Land  Title  Building.  Philadelphia,  Pennsylvania. 

JONES,  W.  CLYDE,  Attomey-at-Law,  105  West  Monroe  Street,  Chicago,  Illinois. 

JUNKERFELD,  P.,  Engineer  and  General  Supervisor  in  Electric  Supply  Business,  Stone  and 
Webster  Engineering  Corporation.  147  Milk  St..  Boston,  Massachusetts. 

JUSTI,  HENRY  D.,  Manufacturer.  3  and  and  Spring  Garden  Sts..  Philadelphia.  Pennsylvania. 

JUSTIt  HENRY  M.,  aand  and  Spring  Garden  Sts..  Philadelphia.  Pennsylvania. 

KALTENTHALER,  H.  J.,  Manufacturer  of  Steam  Specialties.  6457  Woodbine  Ave..  Overbrook. 
Philadelphia,  Pennsylvania. 

KARRER,  ENOCH,  Phjrsicist.  Bureau  of  Standards,  Washington,  D.  C. 

KAUFMAN,  H.  M..  General  Manager,  Mutual  Chemical  Company  of  America.  ssUo^nlStreet. 
New  York  City.  New  York. 

KEBLER,  LEONARD,  President,  Ward  Leonard  Electric  Company,  Mt.  Vernon,  New  York 
and  for  mail.  Avon  Road,  Bronxville.  New  York. 

KEEPER,  WILLIAM  B.,  Treasurer,  American  Rubber  Reclaiming  Company.  41 2  East  Ritten- 
house  Street.  Germantown.  Philadelphia,  Pennsylvania. 

KEITH,  C.  P.,  in  Care  of  W.  G.  Peters,* 69  Van  Antwerp  Road,  Schenectady,  New  York. 

KELLER,  E.  E.,  Engineer  and  Manufacturer,  1239  Lake  Ave.,  Rochester,  New  York. 

KELLER,  HARRY  F.,  Educator  and  Chemist,  3313  Green  Street,  Philadelphia.  Pennsylvania. 

KELLOGG.  HOSFORD  D.,  Manager.  The  H.  B.  Smith  Co..  17th  and  Arch^Streets,  Phila- 
delphia, Pennsylvania. 

KELLEY,  GEORGE  L.,  Research  Chemist,  Library,  Midvale  Steel  Company.  Philadelphia, 
Pennsylvania. 

KELLY,  ERWIN  WALKER,  Manufacturer.  3x3  Wisconsin  Ave..  Oak  Park,  Illinois. 

KELLY,  JOHN  FORREST,    Electrical    Engineer.   284  West    Housatonic   Street,   Pittsfield. 
Massachusetts. 

i,  M.  S.,  Coal  Merchant.  Mauch  Chunk.  Pennsylvania. 


KENNEDY.  FRANK  G.,  JR.,  President.  Logan  Iron  and  Steel  Company.  laiS  Stephen  Girard 
Building,  and  for  mail.  3043  Spruce  Street,  Philadelphia,  Pennsylvania. 

KENNEDY,  JOHN  H.,  Salesman.  15 1  North  Lake  Avenue,  Pasadena,  California. 

KENNEDY,  J.  J.,  Consulting  Engineer,  53  Broadway,  New  York  City,  New  York. 

KENNEDY,  M.  C,  President,  Cumberland  Valley  Railroad  Company,  Chambersburg,  Penn- 
sylvania. 

KENNELLY,  A.  E.,  Professor  of  Electrical   Engineering,  Harvard  University.   Cambridge, 
Massachusetts. 

KENT,  A.  ATWATER,  Manufacturer.  Ardmore,  Pennsylvania. 

KENT,  S.  LEONARD,  JR.,  Hydro-Electrics.  Manayunk,  Philadelphia.  Pennsylvania. 

KERLIN,  W.  D.,  Secretary  and  Treasurer.  Camden  Forge  Company,  Camden,  New  Jersey. 

KERR,  WILLIAM  M.,  Manufacturer,  1431  Chestnut  Street,  Philadelphia,  Pennsylvania. 

KERSHNER,  JEFFERSON  E.,  Professor  of  Mathematics  and  Physics,  445  West  Chestnut 
Street,  Lancaster,  Pennsylvania. 

BXTCHAM,  O.  W.,  Manufacturer  of  Architectural  Terra  Cotta,  34  South  Seventh  Street, 
Philadelphia,  Pennsylvania. 

KETTERLINUS,  J.  L.,  Lithc^rrapher.  4th  and  Arch  Street.  Philadelphia,  Pennsylvania. 

KILPATRICK,  J.  L.,  Aberdale  Road.  Bala.  Pennsylvania. 

KIMBER,  WILLIAM  M.  C,  Manufacturer  of  Electrical  Instruments,  4901  Stenton  Avenue. 
Germantown,  Philadelphia,  Pennsylvania. 

KINEALY,  JOHN  HENRY,  Consulting  Engineer.  503  Granite  Building.  St.  Louis,  Missouri. 

KING,  CHARLES  W.  G.,  Mechanical  Engineer,  439  North  13th  Street,  Philadelphia,  Penn- 
sylvania. 

KINGSBURY,  EDWIN  F.,  Physicist.  Western  Electric  Company,  463  West  Street.  New  York 
City,  New  York. 

KIPPENBERG,  in  Care  of  Merck  and  Company,  Rahway.  New  Jersey. 

KIRK,  C.  J.,  President.  United  States  Sherardizing  Company,  New  Castle,  Pennsylvania. 

KLEMM,  J.  GEORGE,  JR.,  Heating  and  Ventilating  Engineer,  Box  384,  Haverford,  Penn- 
sylvania. 

KLINE,  C.  MAHLON,  Wholesale  Druggist,  439  Arch  Street,  Philadelphia,  Pennsylvania. 

KLIPSTEIN,  A.,  Merchant,  644-54  Greenwich  Street,  New  York  City,  New  York. 

IXUMPP,  JOHN  BARTLEMAN,  Inspecting  Engineer.  The  United  Gas  Improvement  Com- 
pany, Broad  and  Arch  Streets,  Philadelphia,  Pennsylvania. 
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KNAPP,  I.  N.,  Engineer,  The  United  Gas  Improvement  Company,  Broad  and  Arch  Streets. 
Philadelphia,  Pennsylvania. 

KIVBASS,  STRICKLAND  L.,  Mechanical  Engineer,  1600  Hamilton  Street,  Philadelphia, 
Pennsylvania. 

KNOBDLBR,  B.  L.,  General  Superintendent,  The  Welsbach  Company,  Gloucester.  New  Jersey. 

KNOWLBS.  MORRIS,  Director,  Department  of  SaniUry  Engineering,  University  of  Pitts- 
burgh, and  for  mail.  1200  B.  r.  Jones  Law  Building,  4th  Avenue  and  Ross  Street,  Pitts- 
burgh, Pennsylvania. 

KNOX,  HBNRY  HOBART,  Mining  Engineer,  68  East  86th  Street,  New  York  City.  New  York. 

KNUDSEN,  ROLF,  Electrochemical  Engineer,  Borgestad,  Norway. 

KOCH,  GEORGE  B.,  General  Foreman,  South  Altoona  Foundries,  Pennsylvania  Railroad 
Company.  Altoona,  Pennsylvania. 

KOCH,  JULIUS  A.,  Professor  of  Chemistry  and  Dean  of  School  of  Pharmacy,  University  of 
Pittsburgh,  Bluff  and  Pride  Streets.  Pittsburgh,  Pennsylvania. 

KOHLBR,  JOHN  J.,  Manager.  4121  North  6th  Street.  Philadelphia.  Pennsylvania. 

KOHN,  JOSEPH,  Secretary  and  Treasurer,  Universal  Dental  Company,  3204  Natrona  Street, 
Philadelphia,  Pennsylvania. 

KOLB,  HENRY  M.,  Representative.  Manufacturers'  Specialties  Machinery.  1400  Widener 
Building,  Philadelpma,  Pennsylvania. 

KOTHNY,  G.  L.,  Consulting  Engineer,  G.  H.  Wheeler  Manufacturing  Company,  and  for  mail. 
Woodland  Road,  Strafford,  Pennsylvania. 

KRBBS.  A.  S.,  Mechanical  Engineer,  Krebs  Pigment  and  Chemical  Company.  Newport, 
Delaware. 

KRBBS.  H.  J.,  President,  Krebs  Pigment  and  Chemical  Company,  P.  O.  Box  951,  Wilmington. 
Delaware. 

KRISCHKBR,  MRS.  R.  H.,  5x02  Hazel  Avenue,  Philadelphia.  Pennsylvania. 

KRUTTSCHNITT,  J..  Civil  Engineer,  Southern  Pacific  Company,  165  Broadway.  New  York 
City,  New  York.  r 

KUHN,  C.  HARTMAN,  202  Liberty  Building,  Philadelphia,  Pennsylvania. 

KUTTROFF,  EDWIN,  President.  Verona  Chemical  Company,  North  Newark,  New  Jersey. 

LAIRD,  CLINTON  N.,  Chemist,  Canton  Christian  College,  Canton,  China. 

LANDRBTH,  C.  P.,  Manufacturer,  Electrolytic  Purification  Company,  xsth  Street  and-Lehigfa 
Avenue,  Philadelphia,  Pennsylvania. 

LANS,  DAVID  H.  (Retired),  408  Land  Title  Building,  Philadelphia,  Pennsylvania. 

LANZA,  GABTANO,  Engineer,  Special  Consultant,  The  Baldwin  Locomotive  Works,  and  for 
mail.  The  Montevista,  63rd  and  Oxford  Streets,  Philadelphia,  Pennsylvania. 

LAUBR,  CONRAD,  General  Manager,  Day  and  Zimmerman,  49x8  Greene  Street,  Philadelphis. 
Pennsylvania. 

LAVING,  B.  J.,  Merchant.  471  Bullitt  Building.  Philadelphia.  Pennsylvania. 

LA  WALL,  CHARLES  H.,  Analytical  Chemist,  636  Franklin  Square,  Philadelphia,  Peim- 
sylvania. 

LA  WES,  T.  A.,  Mechanical  Engineer,  N.  Y.  C.  &  St.  L.  R.  R..  Cleveland,  Ohio. 

LAWLER,  G.  S.,  Electrical  Engineer,  Associated  Mutual  Fire  Insurance  Companies,  3X  Milk 
Street,  Boston,  Massachusetts. 

LB  BOUTILLIBR,  HENRY  W.,  Chemist,  Wayne.  Pennsylvania. 

LB  BOUTILLIBR,  ROBERT,  Wayne,  Pennsylvania. 

LEDOUZ,  J.  W.,  Chief  Engineer,  American  Pipe  Manufacturing  Company,  112  North  Broad 
Street.  Philadelphia,  Peimsylvania. 

LEE,  BLISHA,  General  Manager,  Pennsylvania  Railroad  Company,  Broad  Street  Statics. 
Philadelphia.  Pennsylvania. 

LEE,  JAMES  D.,  JR.,  In  Charge  of  Technical  Publicity,  Westinghouse  Lamp  Company,  Bloom* 
field.  New  Jersey. 

LEE,  WALTER  T.,  Accountont.  308  Rex  Avenue,  Chestnut  Hill,  Philadelphia.  Pennsytvsnia. 

LEEDS.  MORRIS  B.,  Manufacturer  of  Electrical  Measuring  Instruments,  490X  Stentos 
Avenue.  Germantown,  Philadelphia,  Pennsylvania. 

LEFFMANN,  EDBNRY,  Chemist.  X839  North  17th  Street,  Philadelphia,  Pennsylvania. 

LB  MAISTRB,  F.  J.,  Chemical  Engineer,  810  Bellevue  Court  Building,  PhiUdelphia,  Penn- 
sylvania. 

LBMOINB,  L.  R.,  President,  United  States  Cast  Iron  Pipe  and  Foundry  Company,  Morris 
Building,  Philadelphia,  Pennsylvania. 

LENEDBR,  VICTOR,  Chemist,  X58  Summit  Avenue,  Madison.  Wisconsin. 

LBNKBR,  WILL  G.,  Civil  Engineer,  405  Chestnut  Street,  Sunbury,  Peimsylvania. 

LBSLBY,  ROBERT  W.,  Manufacturer.  6x2  Pennsylvania  Building,  Philadelphia,  Pennsylvsnis. 

LEVY,  UONBL  FARADAY,  Chemical  Engineer.  Manager.  Repxo  Art  Machinery  Compsflf. 
and  for  mail,  1424  North  xsth  Street,  Philadelphia,  Pennsylvania. 

LEVY,  MAX,  Screens  for  Photo-Engravers,  Lenox  Apartments.  X3th  and  Spruce  Streets.  Phils* 
delphia,  Pennsylvania. 
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LEWIS,  A.  NELSON,  Attorney-at-Law.  18  xx  Walnut  Street,  Philadelphia,  Pennsylvania. 

LEWIS,  DANIEL  C,  Agent,  The  MiUyiUe  Manufacturing  Company.  MiUville,  New  Jersey. 

LEWIS,  GEORGE  W.,  Mechanical  Engineer,  National  Advisory  Committee  for  iSronautics. 
2T22  Navy  Bviilding,  Washington,  O.  C. 

LEWIS,  HOWARD  W.,  Banker.  192S  Spruce  Street,  Philadelphia,  Pennsylvania. 

LEWIS,  JOHN  F.,  Attomey-at-Law.  308  South  4th  Street,  Philadelphia,  Pennsylvania. 

LEWIS,  NATHAN  E.,  Mechanical  Engineer.  85  Liberty  Street.  New  York  City,  New  York. 

LEWIS,  PAUL  A.,  Physician.  Director  of  Laboratory.  The  Henry  Phipps  Institute.  7th  and 
Lombard  Streets,  Philadelphia.  Pennsylvania. 

LEWIS,  ROBERT  B.,  Mechanical  Engineer,  sx  Bast  Penn  Street,  Germantown.  Philadelphia. 
Pennsylvania.  1 

LEWIS,  WILFRED,  Mechanical  Engineer.  President,  The  ffabor  Manufacturing  Company, 
and  for  mail.  Rose  Lane,  Hav«rford,  Pennsylvania. 

UCHTENBERG,  CHESTER,  Electrical  Engineer,  136  Waverly  Place.  SchenecUdy.  New  York. 

UEB,  J.  W..  Vice  President,  The  New  York  Edison  Company,  15th  Street  and  Irving  Place, 
New  York  City,  New  York. 

UEBER.  HUGO,  Chemist.  President.  H.  Lieber  and  Company,  aa  Bast  a6th  Street.  New  York 
City.  New  York. 

UGHTFOOT,  THOMAS  M.,  Retired  Educator.  Chesham.  New  Hampshire. 

LIHME,  I.  P.,  Chemical  Engineer.  The  Grasselli  Chemical  Company.  Cleveland  Ohio. 

LITXIB,  LEWIS,  Vice  President,  The  United  Gas  Improvement  Company.  Broad  and  Arch 
Streets.  Philadelphia,  Pennsylvania. 

T.TLLIK,  S.  MORRIS,  President.  The  Suj^ar  Apparatus  Manufacturing  Company.  Wilmington. 
Delaware,  and  for  mail.  4804  Springfield  Avenue.  Philadelphia.  Pennsylvania. 

LINDENTHAL,  GUSTAV,  Consulting  Engineer,  as  Church  Street.  New  York  City.  New  York. 

LINDNER,  JOHI^,  President,  Lindner  Shoe  Company,  and  for  mail.  Forest  Hill,  Carlisle. 
Pennsylvania. 

LINDSTROM,  CHARLES  A.,  Assistant  to  President.  Pressed  Steel  Car  Company,  Farmers 
Bank  Building,  Room  X909,  Pittsburgh,  Pennsylvania. 

LIPPINCOTT,  J.  BERTRAM,  Publisher,  aap  South  6th  Street.  Philadelphia.  Pennsylvania. 

LIFPINCOTT,  JOSEPH  W.,  Publisher.  Bethayres,  Pennsylvania. 

LITTLB,  ARTHUR  D.,  President.  Arthur  D.  Little.  Incorporated.  30  Charles  River  Road. 
Cambridge.  Massachusetts. 

LITTLBTON,  WILLIAM  RICHARD,  Merchantville.  New  Jersey. 

UVERSIDGE,  HORACE  P.,  Philadelphia  Electric  Company,  xooo  Chestnut  Street,  PhUa- 
delphia,  Penx»ylvania. 

LIVINGSTON,  HERMAN,  Hydro  Carbon  Engineer,  Calco  Chemical  Company,  Bound  Brook, 
New  Jersey. 

LLEWELLYN,  W.  H.,  Druggist,  xsi8  Chestnut  Street,  Philadelphia,  Pennsylvania. 

LLOTD,  HERBERT,  President,  Electric  Storage  Battery  Company,  Philadelphia,  Pennsylvania. 

LLOTD,  JOHN  URI,  Manufacturing  Pharmacist  and  Chemist,  Care  The  Lloyd  Library.  309 
West  Court  Street.  Cincinnati.  Ohio. 

LLOTD,  MORTON  G.,  Associate  Electrical  Engineer,  Bureau  of  Standards.  Washington.  D.  C. 

LOBBSN,  PBDER,  Mechanical  Engineer.  Room  No.  a,  Keysers  Gade  x,  Kristiania.  Norway. 

LODGE,  ROLLA  M.,  Engineer  and  Electrician.  1x49  Venango  Street.  Philadelphia.  Penn- 
sylvania. 

LOBB,  LEO.  Mechanical  Engineer.  Day  and  Zimmerman.  Incorporated.  6x1  Chestnut  Street. 
Philaaelphia.  Pennsylvania. 

LONBRGAN,  J.  E.,  Brass  Manufacturer,  aix  Race  Street.  Philadelphia.  Pennsylvania. 

LONGSTRBTHp  CHARLES,  President,  Metallic  Packing  Company,  and  for  mail.  Racquet 
Club,  Philadelphia,  Pennsylvania. 

LONGSTRETH,  EDWARD  T.,  Manufacturer,  6805  North  xxth  Street,  Oak  Lane,  PhUadel- 
phia.  Pennsylvania. 

LORBNTZ,  HENDRIK  A.,  Physicist.  Zylweg  76.  Haarlem.  Holland. 

LOSS*  HBNRIK  VON  Z.,  Consulting  Engineer,  Witherspoon  Building,  Philadelphia.  Penn- 

aylvania. 
LOVEJOT,  J.  R.,  Vice  President.  General  Electric  Company.  Schenectady.  New  York. 

LOVBKIN,  LUTHER  D.,  Chief  Engineer.  New  York  Shipbuilding  Company,  Camden.  New 
Jersey,  and  for  mail.  Mill  Creek  Road.  Ardmore.  Pennsylvania. 

LOWE,  ARTHUR  W.,  Public  School  Teacher.  xaa4  Herbert  Street,  Frankford,  Philadelphia, 

Pennsylvania. 
LOTD,  MISS  SARAH  A.  C,  xao6  Filbert  Street.  Philadelphia.  Pennsylvania. 
LUCAS,  A.  F.,  Mining  Engineer,  aaoo  Wyoming  Avenue.  Washington,  D.  C. 

LUCKB.  CHARLES  EDWARD,  Professor  of  Mechanical  Engineering.  Columbia  University. 
iJew  Yory  City.  New  York. 
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LUKBNS,  HIRAM  8.,  Chemist,  Harriaon  Laboratonr,  Umvenity  of  Pennsylvania.  34tli  and 
Spruce  Streets,  Philadelphia,  Pennsylvania. 

LUM,  D.  W.jiSpecial  Engineer,  Valuation  Department,  Southern  Railway  Company,  P.  0.  Box. 
x8o8,  Washington/  D.  C. 

LUPTON,  EDWARD,  Manufacturer  of  Sheet  Metol,  Allegheny  Avenue  and  Tulip  Street, 
Philadelphia,  Pennsylvania. 

LTMAN,  JAMBS,  Consulting  Engineer,  Member  of  Firm,  Sargent  &  Lundy,  141  a  Edison 
Building,  Chicago,  Illinois. 

LYNCH,  JOHN  COOPER,  General  Superintendent  of  Traffic,  The  Bell  Telephone  Company, 
of  Pennsylvania,  163 1  Arch  Street,  Philadelphia,  Pennsylvania. 

LTON,  PERCY  S.,  Chief  Engineer,  H.  S.  B.  W.  Cochrane  Corporation,  17th  Street  and  Alle- 
gheny Avenue,  and  for  ma^66a6  Green  Street,  Philadelphia,  Pennsylvania. 

McBRIDB,  THOS.  C,  Sales  Manager,  Worthington  Pump  and  Machinery  Corporation.  1516 
N.  American  Building,  Philadelphia,  Pennsylvania. 

McCaffrey,  EDWARD  v..  Pile  Manufacturer,  McCaffrey  PUe  Company,  Philadelphia. 
Pennsylvania. 

McCALL,  JOSEPH  B.,  President,  Philadelphia  Electric  Company,  1000  Chestnut  Street, 
Philadelphia,  Pennsylvania. 

McCALL,  RICHARD  C,  Care  E.  J.  Sellers,  1830  Pine  Street.  Philadelphia.  Pennsylvania. 

McCHESNBY,  JOHN  M.,  General  Manager,  Keystone  Leather  Chemical  Company,  150  West 
Central  Avenue,  Moorestown,  New  Jersey. 

McCONNELL,  FRANKLIN  P.,  100  S.  4th  Street,  Darby,  Pennsylvania. 

McCONNELL,  JACOB  Y.,  Mechanical  Engineer,  100  3.  4th  Street,  Darby,  Pennsylvania. 

McCORMICK,  H.,  Professor  of  Chemical  Engineering,  Armour  Institute  of  TechnologTt 
Chicago.  Illinois. 

McCOY,  JOHN  F.,  JR.,  Mechanical  Engineer.  30x5  Midvale  Avenue,  Philadelphia,  Penn- 
sylvania. 

McDonald,  hunter,  chief  Engineer,  N.  C.  &  St.  L.  Ry.  Company,  ixa  Tenth  Avenue, 
North  Nashville,  Tennessee. 

McFADDEN,  GEORGE  H.,  Merchant,  X2i  Chestnut  Street,  Philadelphia,  Pennsylvania. 

McGEORGE,  PERCY,  Pnetorian  Building,  Dallas  Texas. 

McGOWAN,  J.,  JR.,  Chief  Chemist,  Joseph  Campbell  Company.  3a  N.  Front  Street,  Camdeo. 
New  jersey. 

McGURTY,  W.  J.,  Chemist,  The  Bartlett  Hayward  Company,  3507  Fomst  Park  Avenne 
Baltimore,  Maryland. 

McILVAINE,  C.  L.,  Superintendent  of  Motor  Power,  Northern  Pennsylvania  Division,  zgi 
Hodge  Avenue,  Buffalo,  New  York. 

McILVAINE.  A.  ROBINSON,  Drug  Importer  and  Manufacturer,  15th  and  Hamilton  Streets, 
Philadelphia.  Pennsylvania. 

McKAIG,  W.  WALLACE,  Mechanical  Engineer.  Cumberland,  Maryland. 

McKEE,  GEORGE  M.,  Manufacturer,  Donnacona.  P.  Q..  Canada. 

McLEAN,  WILLIAM  L.,  Publisher.  The  Evening  Bulletin,  Philadelphia.  Pennsylvania. 

McMEEKIN,  MAJOR  C.  W.,  Army  War  College.  Washington.  D.  C. 

McMILLIN,  EMERSON,  Banker,  Darlington  Farms,  Mahwah,  New  Jersey. 

McVEY,  JOHN  JOSEPH,  Publisher  &  Bookseller,  1229  Arch  Street.  Philadelphia,.  Penn- 
sylvania. 

MacBAIN,  D.  R.,  Assistant  General  Manager,  New  York  Central  Railroad  Company,  Cleveland, 
Ohio. 

MacBETH,  NORMAN,  Illuminating  Engineer,  iaj  West  X7th  Street,  New  York  City.  New 
York. 

MacGREGOR,  FRANK  S.,  Development  Department,  E.  L  du  Pont  de  Nemours  and  Com- 
pany, 452  Du  Pont  Building,  Wilmington,  Delaware. 

MACK|CARL  T.,  Electrical  Engineer,  in  care  of  Doherty  Men's  Club,  X329  K.  Street,  N.  W.. 
Washington.  D.  C. 

MACKENZIE,  K.  G.,  Consulting  Chemist,  The  Texas  Company,  17  Battery  Place.  New  Yoft 
City,  New  York. 

MacLEAN,  GEORGE,  President.  Ives  Inventions,  Candler  Building,  New  York  City,  New  York. 

MacMURPHY,  FRANKLIN,  Student.  542  West  112th  Street,  New  York  City.  New  York. 

MADEIRA,  PERCY  C,  Coal  Operator.  North  American  Building,  Philadelphia,  Pennsylvania. 

^AILLOnZ,  C.  O.,  Consulting  Engineer,  32a  West  Sand  Street,  New  York  City,  New  York. 

MATTLAND,  HAROLD,  Oil  Chemist,  Sun  Company,  Marcus  Hook,  Pennsylvania. 

MALLINCKRODT,  E.,  JR.,  Manufacturing  Chemist,  Mallinckrodt  Chemical  Works,  St.  Looii, 

Missouri. 
MANWARING,  ALBERT,  H.,  Electrical  Engineer,  The  Philadelphia  Electric  Company.  1000 

Chestnut  Street,  Philadelphia,  Pennsylvania. 

MiRBAKER,  EDWARD  E.,  Chemist,  622  Marlyn  Road,  Philadelphia,  Penosylvania. 
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MARCONI,  GUGUBLMO,  Electrical  Engineer  and  Inventor,  31  Via  Garibaldi  Gianicolop 
Rome,  Italy. 

MARKTJ8,  A.(  Mining  Engineer.  Hazleton,  Pennsylvania. 

MARKLB,  JOHN,  Mechanical  Engineer  and  Coal  Operator.  2  Rector  Street,  New  York  City» 
New  York. 

MAROT,  RUSHTON,  Paint  Manufacturer,  2x3-16  Race  Street,  Philadelphia,  Pennsylvania. 

MARRIOTT,  R  A,  Student,  4x3  Bast  loth  Street,  Long  Beach.  California. 

MARSHALL,  THOS.  H.,   Carpenter  and   Builder,   Carpenter's  Hall.   320   Chestnut  Street » 
Philadelphia,  Pennsylvania. 

MARTIN,  COMMERFORD  T.,  Secretory  N.  E.  L.  A..  29  West  39th  Street,  New  York  City» 
New  York. 

MARTIN,  THOS.  S.,  Civil  Engineer,  Hermit  Lane,  Roxborough.  Philadelphia,  Pennsylvania. 

MASLAND,  CHAS.  H.,  and.  Chemical  Engineer,  1202  Stratford  Avenue.  Melrose  Park.  Penn- 
sylvania. 

MASLAND,  CHAS.  WM.,  Manufacturer.  3240  Amber  Street,  Philadelphia,  Pennsylvania. 

MASON,  CHAS.  THOS.,  Electrical  Engineer,  Sumter,  South  Carolina. 

MASON,  SIDNBY,  President.  Welsbach  Company,  Gloucester  City.  New  Jersey. 

MASON,  W.  P.,  Professor  of  Chemistry.  Rensselaer  Polytechnic  Institute.  Troy.  New  York. 

MATTHEWS,  W.  G.,  (Retired),  P.  O.  Box  1492,  Jacksonville.  Florida. 

MAXFIBLD,  H.  H.,  General  Superintendent.  Pennsylvania  System,  Central  Region,  Pennsyl- 
vania Station,  Pittsburgh,  Pennsylvania. 

MAYER,  NBLSON  B.,  Merchant,  Hotel  Marie  Antoinette.  Broadway  and  67th  Street.  New 
York  City,  New  York. 

MBASEY,  WM.,  MAUL,  Attomey-at-law.  Room  404.   1328  Chestnut  Street.  Philadelphia^ 
Pennsylvania. 

MEEKER,  G.  H.,  Professor  of  Chemistry,  School  of  Medicine,  University  of  Pennsylvania, 
Philadelphia.  Pennsylvania. 

MEIGS,  JOSEPH  v..  Research  Chemist  and  Chemical  Engineer,  55  Marietta  Avenue.  East 
Braintree.  Massachusetts. 

MELLOR,  ALFRED,  Manufacturing  Chemist.  152  West  Walnut  Lane.  Germantown,  Philadel- 
phia. Pennsylvania. 

MELLOR,  NORMAN,  Manufacturer.  Wayne  Junction,  Philadelphia,  Pennsylvania. 

MELODY,  MICHAEL,  Bailey  Building.  Philadelphia,  Pennsylvania. 

MENDENHALL,  T.  C,  (Retired),  Ravenna,  Ohio. 

MERRICK,  JAS.  HARTLEY,    Director   Bureau   of   Camp   Service,    Pennsylvania    Division » 
American  Red  Cross,  Roxborough.  Philadelphia,  Pennsylvania. 

BfERRICK,  J.  v.,  Roxborough,  Philadelphia.  Pennsylvania. 

MBRRIMAN,  THADDEUS,  Department  Engineer.  Board  of  Water  Supply.  City  of  New  York.. 
Municipal  Building.  New  York  City,  New  York. 

MERRTTT,  JAMBS  SMITH,  Mechanical  Engineer.  Abington.  Pennsylvania. 

MBRSHON,  R.  D.,  Consulting  Engineer.  143  Liberty  Street.  New  York  City,  New  York. 

MBRZ,  CHARLES  H.,  Consulting  Engineer.  32  Victoria  Street.  London.  S.  W.,  England. 

MERZ,  EUGENE,  Manufacturer.  The  Heller  and  Merz  Company,  Hamburg  Place,  /^lewark.. 
New  Jersey. 

METZ,  HERMAN  A.,  Manufacturer  and  Importer  of  Chemicals  and  Dyestuffs,  122  Hudson 
Street,  New  York  City,  New  York. 

MEYER,  H.  CONRAD,  Vice  President.  Poote  Mineral  Company,  70  East  Penn  Street,  Ger- 
mantown, Philadelphia,  Pennsylvania. 

MIDDLETON,  ALBERT  C,  Director.  149  East  Main  Street.  Moorestown.  New  Jersey. 

MILES,  J.  WALTER,  Electrical  Engineer,  Irwin.  Pennsylvania. 

^tflLLER,  ADOLPH  W.,  Wholesale  Drugs,  400  North  3rd  Street.  Philadelphia.  Pennsylvania. 

MILLER,  ANGUS  K.,  Electrical  Engineer.  67  Park  Avenue.  S^ranac  Lake.  New  York. 

MILLER,  CASPER  W.,  Physician,  Wallingford,  Pennsylvania. 

MILLER,  FRANK  P.,  Frank  P.  Miller  Paper  Company,  East  Downingtown,  Pennsylvania. 

MILLER,  FRED  J.,  Factory  Manager.  Center  Bridge.  Bucks  County,  Pennsylvania. 

MILLER.  GUYON,  President,  Downingtown  Manufacturing  Company,  Downingtown,  Penn- 
sylvania. 

MILLER,  SIMON,  Textile  Manufacturer.  90 x  North  x6th  Street.  Philadelphia.  Pennsylvania. 

MILLER,  W.  LASH,  Professor  of  Physical  Chemistry,  and  for  mail,  50  St.  Alban  Street,  Toronto, 
Canada. 

MILLIKBN,  J.,  President,  The  Indtistrial  Car  Manufacturers'  Institute,  Union  Arcade  Building, 
Pittsburgh,  Pennsylvania. 

MILLS,  GEO.  M.»  President,  Thomas  Mills  and  Brothers.  Incorporated,  1301  North  Sth  Street^ 
Philadelphia,  Pennsylvania. 

MILNE.  DAVID,  Treasurer,  American  Red  Cross  General  Hoq}ital  No.  x.  School  House  Lane» 
Germantown,  Philadelphia,  Pennsylvania. 
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ICZLNB,  FRANCIS  F.,  17x4  Spruce  Street,  Philadelphia,  Pennsylvania. 

KILNBR,  B.  B.,  Bxigineer  of  Motive  Power,  New  York  Central  Railroad  Company,  141  East 
44th  Street.  New  York  City,  New  York. 

MINBR,  HARLAN  S.,  Chief  Chemist,  Welsbach  Company,  Gloucester,  New  Jersey. 

MISSIHBR,  GEO.,  JR.,  Parmer.  West  Port  Royal  Avenue,  Roxborough.  Philadelphia,  Penn- 
sylvania. 

MITCHBLL,  HBNRT  F.,  Glased  Kid  Manufacturer,  36th  and  Reed  Streets,  Philadelphia, 
Pennsylvania. 

MITTBN,  T.  B.»  Chairman  of  Executive  Committee.  Philadelphia  Rapid  Transit  Companf, 
1520  Spruce  Street,  Philadelphia.  Pennsylvania. 

MIXBR,  CHARLES  A,,  Engineer,  Rumford  Palls  Power  Company,  Rumford.  Maine. 

MODJBSKI,  RALPH.  Consulting  Civil  Engineer.aao  South  Michigan  Boulevard.Chicago,  lUinots. 

MOORE,  ALFRED,   Attomey-at-Law.  6x8  North  American  Building.  Philadelphia.  Penn- 
sylvania. 

MOORE,  ALLEN  J.,  Assistant  Inspector  of  Ordnance.  Navy  Office,  Bethlehem  Steel  Comi»ny . 
SXi  South  6ui  Street,  Allentown,  Pennsylvania. 

MOORE,  DAVID  PELTON,  Patent  Attorney,  Warder  Building,  Washington.  D.  C. 

MOORE,  HORACE  E.,   Superintendent,  6429  Jefferson  Street.  Germantown,  Philadelphis, 
Pennsylvania. 

MOORE.  WALTER  T.,    Foreign  Freight  Agent,  308  Bourse  Building.  Philadelphia.  Penn- 
sylvania. 

MOORE,  -W.  E.,  Vice  President  and  General  Manager.  West  Penn  Traction  Company.  Room 
.705.  Union  Bank  Building,  Pittsburgh,  Pennsylvania. 

MORAN,  ROBERT,  (Retired),  Rosario,  San  Juan  County,  Washington. 

MORGAN,  MARSHALL  S.,  Fidelity  Trust  Company,  3^5  Chestnut  Street,  Philadelphia.  Penn- 
sylvania. 

MORGAN,  RANDAL,  First  Vice  President,  United  Gas  Improvement  Company,  Broad  and 
Arch  Streets,  Philadelphia,  Pennsylvania. 

MORLEY.  EDWARD  W.,  Emeritus  Professor  of  Chemistry,  Western  Reserve  University, 
and  for  mail.  West  Hartford,  Connecticut. 

MORRIS,  A.  SAUNDERS,  Mechanical  Engineer,  Haverford,  Pennsylvania. 

MORRIS,  EFFINGHAM  B.,  Treasurer  Committee  of  Public  Safety,  Sute  of  Pennsylvania. 
Care  Girard  Trtist  Company,  Philadelphia,  Pennsylvania. 

MORRISON,  SAMUEL  N.,  Manufacturer  of  Oil  Dressings,  143  West  Lehigh  Avenue.  Phila- 
delphia, Pennsylvania. 
MOWLDS,  THOMAS  D.,  Attomey-at-Law,  100 1  Chestnut  Street.  Philadelphia,  Pennsylvania. 

MOYER,  J.  A.,  Director,  Massachusetts  Board  of  Education.  State  House.  Boston.  Maita- 
chusetts. 

MULLER,  EDWARD  ALBERT,  Vice  President  and  Secretary.  The  Klna  Machine  Tool  Com- 
pany, and  for  mail,  839  Mitchell  Avenue,  Avondale.  Cincinnati.  Ohio. 

MULLER,  RALPH  H.,  Student  of  Chemical  Engineering.  University  of  Pennsylvania,  2939 
North  lath  Street.  Philadelphia,  Pennsylvania. 

MUNROE,  CHARLES  W.,  (Retired).  205  Elm  Avenue.  Swarthmore.  Pennsylvania. 

MURDQCK,  JOSEPH  B.,  Rear  Admiral.  U.  S.  N..  (Retired).  Danbury.  New  Hampshire. 

MURPHY,  PETER  H.,  Manufacturer. 

MURPHY,  WALTER  B.,  Manufacturing  Manager.  The  Barrett  Company.  Chemical  Depsrt- 
'  ment,  Frankford,  Philadelphia,  Pennsylvania. 

MURRAY,  B.  L.,  Chemist,  Merck  and  Company,  Rah  way.  New  Jersey. 

MURRAY,  J.  F.,  Assistant  to  Chief  Engineer,  Pennsylvania  Railroad  Comi>any.  607  Broad 
Street  Station.  Philadelphia,  Pennsylvania. 

MURRAY,  THOMAS  E.,  Consulting  Electrical  Engineer.  134  East  15th  Street.  New  York  City. 

New  York. 
MURRAY,  WILLIAM  S.,  Consulting  Engineer.  165  Broadway.  New  York  City.  New  York. 

NAVARRO,  JU8T0  LOPEZ,  Electrical  Engineer.  lai  Liguerrero.  Ermito.  Manila.  Philippine 
Islands. 

NEEDLES,  A.  C,  General  Manager,  Norfolk  and  Western  Railway  Company,  Roanoke,  Vir- 
ginia. 
NELL,  PHILIP,  3619  North  Marshall  Street,  Philadelphia,  Pennsylvania. 
NBTHBRY,  JOHN  E.,  (Retired),  3333  North  Broad  Street,  Philadelphia,  Pennsylvania. 
NEWBOLD,  CLEMENT  B.,  Banker,  5x1  Chestnut  Street,  Philadelphia,  Pennsylvania. 

NEWHALL,  GEORGE  M.,  Designer  and  Engineering  Expert,  Commercial  Trust  Building. 

Philadelphia,    Pennsylvania. 
NICE,  EUGENE  E.,  Manufacturer,  272  South  and  Street,  Philadelphia.  Pennsylvania. 

NICHOLS,  CARROLL  B.,  General  Sales  Agent,  Westmorland  Coal  Company,  aa4  South  jfd 
Street,  Philadelphia,  Pennsylvania. 
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mCHOLS,  WILLIAM  H.,  Chairman  of  Board  of  Directors.  General  Chemical  Company,  as 
Broad  Street.  New  York  City.  New  York. 

If ORMAN,  BRADFORD,  Parmer.  Newport,  Rhode  Island. 

NORMAN,  REGINALD,  Farmer,  Newport,  Rhode  Island. 

NORRIS,  GBORGS  L.,  Tool  Specialist.  222  West  and  Street.  Wilmington,  Delaware. 

NORTH.  R.  H.,  North  Brothers  Manufacturing  Company.  Lehigh  Avenue  and  American  Street, 
Philadelphia,    Pennsylvania. 

NORTHRUP,  BDWIN  FITCH,   Research  Physicist,  Palmer  Physical  Laboratory.  Princeton. 

New  Jersey. 

NORWOOD,  GUT.  B. 

OATLBT,  H.  B.,  Chief  Bngineer,  Locomotive  Superheater  Company,   145  Wilson  Avenue, 
Flushing,  New  York. 

OBBRLY,  ALBERT  D.,  Civil  Bngineer.  Scottdale.  Pennsylvania. 

O'DONNBL,  R.  L.,  Vice  President.  Pennsylvania  Railroad  Company.  309  Broad  Street  Station. 
Philadelii^iia,  Pennsylvania. 

OHMBR,  WILL  I.,  President,  Recording  and  Computing  Machines  Company.  Dayton,  Ohio. 

OLSBN,  THORSTBN  Y.,  Vice  President  and  Treasurer.  Tinius  Olsen  Testing  Machine  Com- 
pany. 500  North  zath  Street,  Philadelphia.  Pennsylvania. 

OLSBN,  TINIUS,  Mechanical  Engineer.  500  North  xath  Street.  Philadelphia.  Pennsylvania. 

ONNB8,  HBIXB  KAMBRUGH,  Physicist.  University  of  Leiden.  Leiden.  Holland. 

ORROK,  GEORGE  A.,  Consulting  Bngineer.  x?  Battery  Place.  New  York  City.  New  York, 
and  for  Mail.  R.  F.  D.  No.  a.  WiUimantic.  Connecticut. 

ORUM,  MORRIS  L.,  Manufacturer  of  Wool  Working  Machinery,  1320  North  19th  Street. 
Philadelphia,    Pennsylvania. 

OSBORNE,  L.  A.,  Vice  President,  Westinghouse  Blectric  and  Manufacturing  Company.  165 
BxT>adway.  New  York  City.  New  York. 

OTIS,  SPENCER,  Manufacturer,  Railway  Bzchange  Building.  Chicago.  Illinois. 

OTT,  G.  F.,  President.  George  P.  Ott  Company,  ai3  Buttonwood  Street.  Philadelphia.  Penn- 
s^vania. 

OUTERBRIDGB,  ALEXANDER  E.,  JR.,  Metallurgist.  x6oo  HamUton  Street.  Philadelphia. 
Pexmsylvania. 

OWEN,  BARTRAM  ASHMEAD,  Civil  Bngineer,  4x1  Pine  Street,  Philadelphia,  Pennsylvania. 

PALMER,  T.  CHALKLBY,  and  Vice  President,  American  Dyewood  Company,  and  for  mail, 
Chester,  Pennsylvania. 

PALMER,  WALTER,  Bngineer.  American  Dyewood  Company,  and  for  mail.  X05  West  a3rd 
Street.  Chester,  Pennsylvania. 

PARDEE,  CALVIN,  Coal  Operator.  447  Drexel  Building.  Philadelphia.  Pennsylvania. 

PARISH,  LB  GRAND,  President.  American  Arch  Company,  30  Church  Street,  New  York 
City,  New  York. 

PARR,  S.  W.,  Professor  of  Applied  Chemistry,  X07  Chemistry  Building,  Urbana.  Illinois. 

PARSONS,  CHARLES  A.,  6  Windsor  Terrace,  Newcastle<on-Tyne.     Bngland. 

PATTERSON,  C.  STUART,  Banker,  Western  Saving  Fund  Society  of  Philadelphia,  X004  Walnut 
Street,  Philadelphia,  Pennsylvania. 

PATTERSON,  FRANCIS  D.,  Physician,  Chief  of  Division  of  Industrial  Hygiene  and  Engineer- 
ing, Department  of  Labor  and  Industry,  Harrisburg.  and  for  mail.  3500  Grays  Ferry 
Road.  Philadelphia.  Pennsylvania, 

PATTERSON,  EDWARD,  Vice  President,  Arthur  H.  Thomas  Company,  a30  South  7th  Street 
Philaddphia,  Pennsylvania. 

PAUL,  H.  N.,  JR.,  Attomey-at-law.  18x5  Land  Title  Building,  Philadelphia.  Pennsylvania. 

PAUL,  LAWRENCE  T.,  aoa  Liberty  Building,  Broad  and  Chestnut  Streets,  Philadelphia, 
Pennsylvania. 

PEACOCK,  8.,  Manufacturer,  Chemists'  Supplies.  59xx  Washington  Avenue.  Philadelphia. 
Pennsylvania. 

PEARSON,  JOSHUA  A..  Purchasing  Agent.  The  United  Gas  Improvement  Company.  1401 
Arch  Street,  Philadelphia,  Pennsylvania. 

PEASE,  F.  N.,  Chief  Chemist.  Pennsylvania  Railroad  Company.  P.  O.  Box  503.  Altoona,  Penn- 
sylvania. 

PEASE,  FRANCIS  G.,  Astronomical  Bngineer.  Mt.  Wilson  Solar  Observatory.  Pasadena.  Cal- 
foraia* 

PECK,  G.  L.,  Vice  President.  Pennsylvania  Lines  West  of  Pittsburgh.  903  Pennsylvania  Station . 
Pittsburgh,  Pennsylvania. 

PEMBERTON,  HENRY  R.,  Student.  zoo8  Clinton  Street.  Philadelptiia,  Pennsylvania. 

PENNIE,  JOHN  C,  Attomey-at-law.  35  Nassau  Street.  New  York  City.  New  York. 

PBNNOCK,  GEO.  L.,  Florist.  165  West  Essex  Avenue.  Lansdowne.  Pennsylvania. 

PENROSE,  CHARLES,  Electrical  Bngineer.  Care  Day  and  Zimmerman.  61  x  Chestnut  Street. 
Philadelphia,  Pennsylvania. 
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PBNROSB,  R.  A.  F.,  JR.,  Geologist,  460  Bullitt  Building,  Philadelphia,  Pennsylvania. 

PBPPBR,  DAVID,  Engineer,  Commonwealth  Building,  Philadelphia,  Pennsylvania. 

PBROT,  T.  MORRIS,  JR.,  Malt  Manufacturer.  808  Lafayette  Building,  Philadelphia.  Penn- 
sylvadia. 

PERROT,  BULB  G.,  Architect  and  Engineer.  N.  W.  cor  17th  &  Arch  Streets.  Philadelphia, 
Pennsylvania. 

PERRY,  ROBERT  S.,   President,  Pranldin  M.  Kalbfleich  Company,  31  Union  Square,  West, 
New  York  City,  New  York. 

PEW,  J.  HOWARD.  President,  Sun  Oil  Company,  and  Sun  Shipbuilding  Company,  Finance 
Building.  Philadelphia,  Pennsylvania. 

PHILIPS,  BRWIN  S.,  President.  Philips-Brinton  Company.  Kennett  Square,  Pennsylvania. 

PICOLET,  LUCIBN  B.,  Consulting  Engineer,  P.  O.  Box  4.  Bala.  Pennsylvania. 

PIERCE.  G.  A.,  Electrical  Engineer,  Wm.  Cramp  &  Sons  Ship  and  Engine  Building  Company, 
Philadelphia,  Pennsylvania. 

PITMAN,  JOHN,  (Retired),  167  Berkeley  Avenue,  Orange,  New  Jersey. 

PLACK,  W.  L.,  Architect  and  Structural  Engineer,  1208  Chestnut  Street,  Philadelphia,  Pennsyl- 
vania. 
PLATT,  H.  H.,  Mechanical  Engineer,  18x9  Walnut  Street,  Philadelphia.  Pennsylvania. 

POPE,  RALPH  W.,    Honorary  Secretary,  American  Institute  of  Electrical  Engineers.  570 
Cherry  Street,  Elizabeth.  New  Jersey. 

PORTER,  J.  BENTON,  Electrical  Engineer,  General  Electric  Company,  Equitable  Building. 
120  Broadway.  New  York  City.  New  York. 

PORTER,  ROLAND  G.,  Gas  Engineer.  Swarthmore,  Pennsylvania. 

POSTLBTHWAITE,  C.  E.,  Manager  of  Sales,  Pressed  Steel  Car  Company,  24  Broad  Street. 

New  York  City,  New  York. 
POTTS,  JOSHUA  R.  H.,  Attomey-at-law,  929  Chestnut  Street.  Philadelphia.  Pennsylvania. 
POTTS,  WILLIAM  M.,  Civil  Engineer,  Wyebrooke,  Chester  County.  Pennsylvania. 
PRATT,  CARL  D.,  Chemist,  Atlas  Club,  Tamaqua.  Pennsylvania. 

PRENDERGAST,  A.  P.,  Mechanical  Superintendent,  Texas  and  Pacific  Railway  Company, 
General  Office  Building,  Dallas.  Trxas. 

PRICE,  MAX  CHARLES,  Architect.  Punto  Gorda,  Florida. 

PRIGS,  MORTON  MOORE.  Sales  Agent.  The  Babcock  and  Wilcox  Company.  lozo  North 
American  Building,  Philadelphia,  Pennsylvania. 

PURCELL,  JOHN,  Assistant  to  Vice  President,  Atchison,  Topeka  and  Sante  Fe  Railway  Com- 
pany, 80  East  Jackson  Boulevard.  Chicago.  Illinois. 

PYLB,  WALTER  L.,  Physician,  X031  Chestnut  Street,  Philadelphia,  Pennsylvania. 

QUAYLE,  R.,  General  Superintendent  of  Motive  Power  and  Car  Departments.  Chicago  and 
Northwestern  Railway  Company,  Station  B.,  Chicago,  Illinois. 

QUIMBY,  HENRY  H.,  Consulting  Structural  Engineer,  3920   Girard  Avenue,  Philadelphia. 

Pennsylvania. 
QUINN,  C.  H.,  Chief  Electrical  Engineer,  Norfolk  and  Western  Railway  Company.  Roanoke, 

Virginia. 
RADFORD,  ROBERT,  Manufacturer,  1103  Morris  Building.  Philadelphia,  Pennsylvania. 

RAB,  JOHN,  Chief  Draufrhtsman.  The  Tabor  Manufacturing  Company,  and  for  mail,  4945  Larch* 

wood  Avenue,  Philadelphia,  Pennsylvania. 
RAMSEY,  GEORGE  W.,  Patent  Attorney,  Woolworth  Building,  New  York  City.  New  York. 
RAPP,  I.  M.,  State  University.  Missoula.  Montana. 
RAUTENSTRAUCH,  WALTER,  Professor  of  Mechanical  Engineering.  Columbia  University. 

New  York  City.  New  York. 
RAYMOND,  WARD,  Mechanical  Engineer.  908  Paxinosa  Avenue.  Easton.  Pennsylvania. 
REA,  SAMUEL,  President.  Pennsylvania  Railroad  Company,  Broad  Street  Station,  Philadelphia. 

Pennsylvania. 
REATH,  THEODORE,    Attomey-at-Iaw.    120X    Commercial    Trust    Building,    Philadelphia. 

Pennsylvania. 
REBER,  SAMUEL,  COLONEL,  Signal  Office,  Eastern  Department,  Maritime  Building.  M» 

Bridge  Street,  New  York  City,  New  York. 
REBMANN,  G.  R.;  Vice  President,  Otis  Elevator  Company.  x6th  &  Sansom  Streets.  Philadelphia 

Pennsylvania. 
REDFIBLD,  ROBERT  S.,  Wood's  Hole.  Massachusetts. 
REED,  G.  B.,  Inventor.  U.  S.  Submarine  School.  New  London,  Connecticut. 
REED,  HOMER.  JR.,  En^neering  Department.  Chandler  and  Company,  Bankers.  700  Franklin 

Bank  Building,  Philadelphia,  Pennsylvania. 
REESE,  CHARLES  L.,  Chemical  Engineer,  du  Pont  Building.  Wilmington,  Delaware. 
REICHARDT,  HENRY,  (Retired),  3581  Queen  Lane,  Philadelphia,  Pennsylvania. 
RENO,  JESSE  W.,  Engineer,  684  St.  Nicholas  Avenue,  New  York  City,  New  York. 
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IIBOCH,  ALBZAlffDBR  BRNSST,  Electrical  Bngmeer,  The  Radio  Corporation  of  America.  333 
Broadway,  New  York  City.  New  York. 

RBSIIVBS,  JANVIBR,  Industrial  Chemist.  Hotel  Stenton.  Philadelphia.  Pennsylvania. 

RHOADS,  J.  J.,  Superintendent,  Pennsylyania  Railroad  Company,  407  West  and  Street.  Oil 
City.  Pennsyfyania. 

RICB,  B.  W..  JR.,  President,  General  Blectric  Company.  Schenectady,  New  York. 

RZCB,  CHARLBS  D.,  Manager  of  Factory,  Underwood  Typewriter  Company.  581  Capitol 
Avenue,  Hartford,  Connecticut. 

RICHARDS,  BDOAR,  Retired  Chemist.  60  Ayrault  Street.  Newport.  Rhode  Island. 

RICHARDS,  JOHN,  (Retired),  Sausalito.  California. 

RICHARDS,  THBODORB  WM.,  Director,  Wolcott  Gibbs  Memorial  Laboratory,    Harvard 
University.  Cambridge.  Massachusetts. 

RICHARDS,  J.rW.,  Professor  of  Metallurgy.  Lehigh  University.  South  Bethlehem.  Pennsylvania. 

RICHARDSON,  CHARLBS  B.,  Bngineer.  Chas.  B.  Richardson  and  Company,    Engineers. 
35  Bast  4xst  Street.  New  York  City,  New  York. 

RICHMOND,  WM.  H.,  Retired  Coal  Operator.  Richmond  Villa.  17  iS  Capouse  Avenue,  Scranton 
Pennsylvania. 

RICKBTTS,  L.  D.,  Mining  Bngineer,  Warren.  Arizona. 

RIDOWAY,  BLUS  B.,  Manufacturer.  a67  West  Main  Street,  CoatesviUe,  Pennsylvania. 

RIDGWAY,  ROBBRT,   Bngineer.  Care  Public  Service  Company.  49  Lafayette  Street.  New 
York  City,  New  York. 

RIDGWAY,  WILLIAM  H.,  Civil  Bngineer  and  Manufacturer.  The  Craig  Ridgway  and  Son  Com- 
pany, CoatesviUe,  Pennsylvania. 

RIBHLB,  FRBD  A.,  Testing  Machine  Manufacturer.   1424  North  9th  Street.  Philadelphia, 
Pennsylvania. 

RIGUNG,  ALFRBD,  Librarian.  The  Franklin  Institute,  and  for  mail,  4835  Haverford  Avenue, 
Philadelphia.  Pennsylvania. 

RILBY,  LBWIS  A.,  Civil  and   Mining  Bngineer,  Lafayette  Building,  433   Chestnut  Street, 
Philadelphia,  Pennsylvania. 

RTLLIBT,  CHARLBS  B.,  Teacher,  Care  Washbume  Continuation  School,  655  West  14th  Street. 
Chicago.  Illinois. 

RING  WALT,  ROLAND,  Clergyman.  3016  Carman  Street.  Camden.  New  Jersey. 

RITTBNHOUSE,  BDWARD.    Chemical    Bngineer.    Acme    Woolen-Cotton    Mills    Company. 
Cleveland,  Ohio. 

RITTBR,  LOUIS  B.,  Consulting  Civil  Bngineer.  1707  Marquette  Building,  Chicago,  Illinois. 

RITTMAN,  W.  F.,  Chemical  Bngineer,  Alpena.  Michigan. 

ROBB,  RUSSBLL,  Member  of  Firm.  Stone  and  Webster  Bngineering  Corporation,  147  Milk 
Street,  Boston,  Massachusetts. 

ROBERTS,  WILMBR.  Palmyra.  New  Jersey. 

ROBINSON,  ANTHONY  W.,  Insurance.  409  Chestnut  Street.  Philadelphia,  Pennsylvania. 

ROBINSON,  DWI6HT  P.,  Consulting  Bngineer,  49  Bast  ssnd  Street,  New  York  City,  New 
York. 

ROBINSON,  EDMUND  G.,  Chemist.  909  Nottingham  Road,  Wilmington.  Delaware. 

RODMAN,  HUGH,  Engineer  and  Manufacturer.  Care  Rodman  Chemical  Company,  Verona, 
Pennsylvania. 

ROBSSLER,  FRANK,  Manufacturing  Chemist.  S9  High  Street,  Perth  Amboy,  New  Jersey. 

ROGERS,  ALLEN,  Teacher.  Pratt  Institute.  Brooklyn.  New  York. 

ROGERS,  MRS.  AUGENE  P.,  4007  Powelton  Avenue.  Philadelphia,  Pennsylvania. 

ROGERS,  JAMBS  S.,  Attorney-at-law.   70  x    Commonwealth   Trust   Building.   Philadelphia, 
Pennsylvania. 

ROHRMAN,  JOSEPHS.,  (Retired),  careH.  B.  Grau.  Glenolden.  Delaware  County.Pennsylvania. 

ROLLS,  SYLVAN  D.,  Draftsman.  The  Bell  Telephone  Company  of  Pennsylvania,  and  for  mail, 
3X43  North  X9th  Street,  Philadelphia,  Pennsylvania. 

ROLLER,  FRANK,  Electrical  and  Mechanical  Bngineer.  333  Broadway.  New  York  City.  New 
York. 

RONDINELLA,  L.  F.,  Professor  of  Drawing  and  Designing,  West  Philadelphia  High  School  for 
Boys.  48th  and  Walnut  Streets,  Philadelphia.  Pennsylvania. 

ROOKE,  JOHN  S.,  Mechanical  Bngineer,  3434  North  3rd  Street.  Philadelphia.  Pennsylvania. 

ROSENBAUM,  MORRIS,  Foreign  Exchange.  605  South  3rd  Street.  Philadelpnia.  Pennsylvania. 

ROSENBAUM,  W.  A.,  Patent  Attorney,  4x  Park  Row,  New  York  City,  New  York. 

ROSBNGARTEN,  FRANK  H.,  Chemist,  X905  Walnut  Street.  Philadelphia,  Pennsylvania. 

ROSENGARTEN,  FREDERICK,    Manufacturing   Chemist.    P.    O.    Box    X635,    Philadelphia. 
Pennsylvania. 

ROSBNGARTEN,  GEORGE  D.,  Manufacturing  Chemist.  P.  O.  Box  1635  Philadelphia,  Penn- 
sylvania. 
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ROSBNOARTBN,  H.  B.,  President,  Powers-Weiglitman-Rotengarten  Company.  Mantiftctttrin? 
Chemists,  P.  O.  Box  162$,  Philadelphia,  Pennsylvania. 

ROSIN.  JOSEPH,  Chemist.  Powers-Weightman-Rosengarten  Company.  9th  and  Panish  Streets. 
Philadelphia.  Pennsylvania. 

ROSS,  T.  EDWARD.  Certified  Public  Accountant.  1209  Morris  Building.  Philadelphia,.  Penn- 
sylvania. 

ROWLAND,  CHARLES  B.,  Vice  President.  Continental  Iron  Works,  West  and  Calyer  Streets. 
Brooklyn.  New  York. 

RUGG,  W.  S.,  The  University  Club,  4439  Grant  Boulevard.  Pittsburgh.  Pennsylvania. 

RUMBOUGH,  J.  B.,  Consulting  Mechanical  Engineer.  P.  O.  Box  No.  a.  Asheville.  North  Car- 
olina. 

RUMELY,  W.  N.,  3020  Sheridan  Road,  Chicago.  Illinois. 

RUHFORD,  WM.  C,  Superintendent  of  Factory.  Care  Messrs.  Wm.  H.  Horstmann  Company^ 
5th  and  Cherry  Streets,  Philadelphia.  Pennsylvania. 

RUSBY,  J.  M.,  Engineer  of  Tests.  The  United  Gas  Improvement  Company,  Broad  and  Arch 
Streets,  Philadelphia,  Pennsylvania. 

RUSSELL.  CHARLES  J.,  Manager.  Sales  Department.  The  Philadelphia  Electric  Company, 
loth  and  Chestnut  Streets,  Philadelphia,  Pennsylvania. 

SADTLER,  S.  P.,  Consulting  Chemist,  axo  South  13th  Street,  Philadelphia,  Pennsylvania. 

SARGMULLER.  G.  N.,  Vice  President,  Care  Bausch  and  Lomb  Optical  Company.  Rochester, 
New  York. 

SALMON,  FREDERICK  W.,  Civil  and  Mechanical  Engineer.  274  Wellington  Avenue.  Anbum, 
Providence.  Rhode  Island. 

SALOM,  PEDRO  G.,  Electro- Chemical  Engineer.  Commonwealth  Trust  Building.  Phila- 
delphia. Peimsylvania. 

SAMUEL,  BUNFORD,  Retired  Iron  Merchant.  1609  Spruce  Street.  Philadelphia.  Pennsylvania 

SANBORN,  EDWARD  H.,  Coal  Mining,  xzoo  Commercial  Trust  Building.  Philadelphia. 
Pennsylvania. 

SANDERSON,  P.  R.  C,  Care  Baldwin  Locomotive  Works.  34  Victoria  Street.  London.  S. 
W.  England. 

SANDS,  CHARLES  B,  Dealer  in  Investment  Securities.  P.  O.  Box  42.  Ocean  City.  New  Jersey. 

SARGENT,  C.  E.,  Chief  Engineer,  Lyons  Atlas  Company,  2020  North  Delaware  Street.  Indian- 
apolis. Indiana. 

SARGENT,  EDBNRY  B.,  Hardware  Manufacturer.  247  Church  Street.  New  Haven.  Con- 
necticut. 

SARTAIN,  PAUL  J.,  Physician.  2006  Walnut  Street.  Philadelphia.  Pennsylvania. 

SARTAIN,  WILLIAM,  Artist.  140  West  57th  Street.  New  York  City,  New  York. 

SATTERTHWATTE,  GEORGE,  Manufacturer  of  Steel.  Care  Tacony  Steel  Company.  Tscony. 
Philadelphia.  Pennsylvania. 

SAUER,  FRANK  H.,  Draftsman.  1307  Atlantic  Avenue.  Camden.  New  Jersey. 

SAUNDERS,  WALTER  M.,  Analytical  and  Consulting  Chemist.  20  Dewey  Street.  Olneyville, 
Providence,  Rhode  Island. 

SAWTELLE,  WILLIAM  OTIS,  Professor  of  Physics.  Haverford  College,  Haverford.  Penn- 
sylvania. 

SCATTERGOOD,  HENRY  W.,  Manufacturer,  503  Land  Title  Building,  Philadelphia.  Penn- 
sylvania. 

SCHAEFER,  GEORGE  F.,  5th  and  Cherry  Streets.  Philadelphia.  Pennsylvania. 

SCHEHL,  OSCAR  L.,  Mechanical  Engineer.  1531  Girard  Avenue.  Philadelphia.  Pennsylvania. 

SCHLAFGE,  WILLIAM  S.,  General  Mechanical  Superintendent.  Brie  Railroad  Company,  so 
Church  Street.  New  York  City.  New  York. 

SCHLICKE,  C.  P.,  Treasurer  and  Secretary.  440  Washington  Street.  New  York  City.  New  York. 

SCHORR,  JACOB,  Production  Manager.  Greenwald  Brothers.  Inc..  9th  and  Spruce  Streets. 
Philadelphia.  Pennsylvania. 

SCOTT,  WM.  M.,  Draftsman  Box  76,  Radnor.  Pennsylvania. 

SEAL,  LEWIS,  Merchant.  217  Cooper  Street.  Camden.  New  Jersey. 

SEELY,  LESLIE  B.,  Teacher.  59x8  Pulaski  Avenue.  Germantown.  Philadelphia.  Pennsylvania. 

SEIBERUNG,  F.  A.,  Manufacturer.  X144  Bast  Market  Street.  Akron,  Ohio. 

SELLERS,  ALEXANDER,  Manufacturer.  1600  Hamilton  Street.  Philadelphia.   Pennsylvsnu- 

SELLERS,  COLEMAN,  JR.,  Mechanical  Engineer.  x6oo  Hamilton  Street,  PhiUdelphia.  Penn- 
sylvania. 

SELLERS,  HORACE  W.,  Architect.  Ardmore,  Pennsylvania. 

SELLERS,  HOWARD,  Millboume  House,  Millboume,  Pennsylvania. 

SELLERS,  RICHARD,  Bellevue,  Delaware. 

SELLERS,  RICHARD  C,  Civil  Engineer,  Swarthmore,  Peimsylvania. 

SELLERS,  MRS.  WILLIAM,  Bellevue,  Delaware. 


THE  FRANKLIN  INSTITUTE  127 

SELLERS,  WILLIAM  F.,  Manufacturer  of  Water  Tube  Boilers,  Edge  Moor,  Delaware. 

SBVBRY,  MBLVIN  L.,  Inventor  and  Author,  431  South  Berendo  Street,  Los  Angeles,  Cali< 
fomia. 

SHACKELFORD,  BElf  J.  E.,  Physicast,  Westinghouse  Lamp  Company,  Bloomfield,  New  Jersey. 

SHAllD,  A.  C,  Civil  Engineer,  Narberth,  Pennsylvania. 

SHARER,  CARL  W.,  Superintendent  of  Equipment,  The  Keystone  Telephone  Company,  and 
for  mail.  446  East  Walnut  Lane,  Germantown,  Philadelphia,  Pennsylvania. 

SHARP.  CLAYTON  H.,  Technical  Director,  Electrical  Testing  Laboratories,  80th  Street  and 
East  End  Avenue,  New  York  City,  New  York. 

SHARP,  W.  H.,  Paper  Manufacturer,  The  Wellington,  19th  and  Walnut  Streets,  Philadelphia^ 
Pennsylvania. 

SHARPLES,  STEPHEN  P.,   Chemical  Engineer,   aa   Concord  Avenue,   Cambridge,   Massa- 
chusetts. 

SHATTUCK,  A.  F.,  Chief  Chemist,  Solvay  Process  Company,  and  for  mail,  615  Canon  Drive» 
Beverly  HiUs,  California. 

SHATTUCK,  JOHN  D.,  Gas  Engineer.  Chester.  Pennsylvania. 

SHELTON,  F.  H.,  Gas  Engineer,  a 28  South  aist  Street.  Philadelphia,  Pennsylvania. 

SHERWOOD,  L.  T.,  Chemist,  P.  O.  Box  196,  Carney's  Point,  New  Jersey. 

SHIMER,  PORTER  W.,  Chemist  and  Metallurgist.  Baston,  Pennsylvania. 

SHMIDHBISER,  W.  A.,  Mechanical  Enfi[ineer,  The  Bell  Telephone  Company,  of  Pennsylvania 
and  for  mail.  6017  Pine  Street,  Philadelphia,  Pennsylvania. 

SHOElftAKER,  SAMUEL,  Builder  and  Real  Estate,  ziaa  Land  Title  Building,  Philadelphia* 
Pennsylvania. 

SHOElftAKER,  THOMAS  H.,  (Retired),  xao  West  Tulpehocken  Street.  Germantown.  Phila- 
delphia, Pennsylvania. 

SILLCOZ,  LEWIS  K.,  Mechanical  and   Electrical   Engineer,   7^49   Coles  Avenue.    Chicago, 
Illinois. 

SHXIMAN,  FRANK,  JR.,  Engineer  and  Manager,  5987  Woodbine  Avenue,  Overbrook,  Phila- 
delphia, Pennsylvania. 

SIMSOHN,  JULIAN  STERN,  Chemist,  S.  E.  comer  Broad  Street  and  Girard  Avenue,  Phila- 
delphia, Pennsylvania. 

SINKLER,  JOHN  P.  O.,  Architect,  41a  Otis  Building,  xia  South  i6th  Street.  Philadelphia. 
Pennsylvania. 

SKINNER,  C.  E.,  Engineer.  Research  Division,  Westinghouse  Electric  and  Manufacturing 
Company.  East  Pittsburgh.  Pennsylvania. 

SKINNER,  H.  J.,  Chemical  Engineer,  Vice  President,  Arthur  D.  Little,  Inc.,  71  Chestnut  Street, 
Wakefield.  Massachusetts. 

SKINNER,  ORVILLE  CAMPBELL,  Metallurffical  Engineer,    Superintendent.  Standard  Steel 
Works.  Bumham.  Pennsylvania. 

SLATER,  HOWARD  C,  Mechanical  Engineer.  P.  O.  Box  33a.  Ridley  Park.  Pennsylvania. 

SMITH,  A.  DW.,  Mining  Engineer.  Coal  Exchange  Building.  Wilkes-Barre.  Pennsylvania. 

SMITH,  ALBBRT  W.,  Professor  of  Industrial  Chemistry.  Case  School  of  Applied  Science, 
and  for  mail.  1x333  Bellflower  Road.  Cleveland.  Ohio. 

SMITH,  A.  T.,  in  care  of  The  Permutit  Company,  440  Fourth  Avenue.  New  York  City,  New 
York. 

SMITH,  AUGUSTUS,  Civil  Engineer.  Elisabeth.  R.  P.  D.  No.  a.  New  Jersey. 

SMITH,  EDWARD  W.,  Chemical  Engineer,  735  East  Penn  Street,  Germantown,  Philadelphia. 
Pennsylvania. 

SMITH,  FRANK  W.,  Vice  President  and  General  Manager,  The  United  Electric  Light  and 
Power  Company,  130  Bast  15th  Street,  New  York  City.  New  York. 

SMITH,  HERBERT  S.  S.,  Professor  of  Civil  Engineering,  Princeton  University,  and  for  mail. 
P.  O.  Box  x6i,  Princeton,  New  Jersey. 

SMITH,  HORACE  B.,  Mechanical  Engineer,  Garfield  Street,  West  Point,  Virginia. 

SMITH,  IRVING  B.,  Chief  of  Research  Department,  Leeds  and  Northrup  Company,  and  for 
mail.  Ambler.  Pennsylvania. 

SMITH,  J.  WALDO,  Chief  Engineer.  Board  of  Water  Supply.  City  of  New  York,  Municipal 
Building.  New  York  City,  New  York. 

SMITH,  LESLIE  DENIS,  Color  Investigation  Laboratory.  Bureau  of  Chemistry.  U.  S.  Dept. 
of  Agriculture.  Washington.  D.  C. 

SMITH,  N.  W.,  Superintendent,  Middle  Division,  Pennsylvania  Railroad  Company,  Altoona, 
Pennsylvania. 

SMITH,  OBERLIN,  Mechanical  Engineer  and  Manufacturer,  Cars  Perracute  Machine  Com- 
pany, Bridgeton,  New  Jersey. 

SMITH,  P.  F.,  JR.,  Manager,  Altoona  Works.  Pennsylvania  System.  Altoona.  Pennsylvania. 

SMITH,  S.  D.,  Machinist.  x6x6  North  Redfield  Street.  Philadelphia,  Pennsylvania. 

SMITH,  WALTER  B.,   Builder,   6490   Woodbine   Avenue,   Overbrook,    Philadelphia,   Penn- 
sylvania. 
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SMITH,  WILLIAM,  Builder.  14x7  West  Dauphin  Street.  Philadelphia.  Peaasylvania. 

SMITH,  HINCKLB,  Banker,  aoz  Liberty  Building,  Philadelphia.  Pennsylvania. 

SMITH,  LBHIGH,  Chemist.  The  Viscose  Company.  Box  X71.  Marcus  Hook.  Pennsylvania. 

SlIBLLBNBURG,  SAMUEL,  Merchant,  Market  and  Twelfth  Streets.  Philadelphia.  Penn- 
sylvania. 

SlfBLLIN G,  WAITSSL  O.,  Research  Chemist.  ao8  North  sth  Street.  Allentown,  Pennsylvania. 

SNOOK.  H.  CLTDB,  Electrical  Engineer.  Care  Western  Electric  Company.  463  West  Street, 
New  York  City,  New  York. 

SUTDBR,  CLINTON  F.,  Chemist.  Minersville,  Pennsylvania. 

SOULAS,  CHARLES  W.,  Hotel  Proprietor,  x 337-4 z  Arch  Street.  Philadelphia.  Pennsylvania. 

SPACKMAN,  H.  S.,  President.  Henry  S.  Spackman  Engineering  Company.  2024  Arch  Street. 
Philadelphia,  Pennsylvania. 

SPARKS,  THOMAS  W.,  Trustee  of  Bstetes.  4x00  Walnut  Street,  Philadelphia,  Pennsylvania. 

SPARRE,  FIN,  Chemist.  E.  I.  du  Pont  de  Nemours  and  Company.  Room  450.  du  Pont  Building. 
Wilmington.  Delaware. 

STONCBR,  H.  B.,  Vice  President.  Southern  Railway  Company.  X300  Pennsylvania  Avenue, 
Washington,  D.  C. 

SraNCBR,  PAUL,  Electrical  Engineer,  The  United  Gas  Improvement  Company,  Broad  and 
Arch  Streets.  Philadelphia,  Pennsylvania. 

S^raNCBR,  THOMAS,  Engineer.  3523  Balsam  Avenue.  Indianapolis.  Indiana. 

SPBRR,  F.  W;.  JR.,  Chief  Chemist.  H.  Koppers  Company  Laboratory.  Mellon  Institute,  Pitts- 
burgh. Pennsylvania. 

SPBRRT,  BLMBR  A.,  Engineer,  The  Sperry  GyroscoxM  Company.  Sperry  Building  Manhattan 
Bridge  Plaza,  Brooklyn,  New  York. 

SPICBR,  H.  N.,  Metallurgical  Engineer.  The  Architects  Building,  xox  Park  Avenue.  New  York 
City.  New  York. 

SPITZ,  SAMUEL,  Inventor.  372  Bellevue  Avenue,  Oakland.  California. 

SPRAGUB,  FRANK  J.,  Consulting  Engineer.  x6s  Broadway.  New  York  City.  New  York. 

SPRONG,  S.  D.,  Electrical  Engineer.  Brooklyn  Edison  Company,  360  Pearl  Street.  Brooklyn. 
New  York. 

SPRUANCE,  W.  C,  Vice  President,  in  Charge  of  Production  Department.  E.  I.  du  Pont  de 
Nemours  and  Company,  and  for  mail,  2507  West  X7th  Street,  Wilmington,  Delaware. 

SQUIBR,  GEORGE  OWEN,  Major  General.  Chief  Signal  Officer,  U.  S.  Army.  K.  C.  M.  G.. 
D.  S.  C.  War  Department,  Washington,  D.  C. 

STANFORD,  HiRm  Civil  Engineer.  Naval  Operating  Base,  Hampton  Roads,  Norfolk.  Virginia. 
STANLEY,  FRANK  A.,  Editor.  East  Auburn.  California. 
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